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PabGouass mporpamma yueOHOW TmpeamMeTa paccMOTpeHa W OJ00peHa TPEeIMETHO-
[IUKJIOBOM KOMHUCCHEH MpernoaaBaTesieid oomenpodeccuoHaIbHOTO UK.

Pabouas nporpamma y4ueOHO# npeamera pazpaboTaHa Ha OCHOBE:

dbenepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIPHOTO CTAaHAApPTa CPEIHEro OOIIero
obpazoBanus (manee — PI'OC COO), yrBepxkaennoro [Ipukazom MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBan MUHUCTEPCTBOM
octuu PO 07.06.2012 r. N 24480 (B pen.));

denepanbHON 00pa30BaTEIBLHON MPOTPAMMBI CPEAHETO 00IIero odpa3oBaHus (manee -
®OIT COO), yreepxkaennoro [Ipukazom MunncrepcTBa npocsenieHus Poccuiickoit denepanun
ot 23.11.2022 r. N 1014 (3apeructpupoBan MuHuctepcTBoM tocTuIuu 22 nekadbps 2022 r. N
71763);
C yueToM (penepasbHOro rocyAapcTBEHHOr0 00pa30BaTEIbHOTO CTaHJApTa CPEIHEro
npodeccuonanbHoro obpasosanus (manee — PI'OC CIIO) nmo cmeumansHocTH 38.02.01
DKOHOMHKA M OYXTaNTEepCKUH ydeT (10 OTpaciisiM), YTBEPKACHHOTO NMPHUKa3oM MUHHCTEpCTBA
obOpazoBanust U Hayku Poccuiickoit ®@enepamuu ot 05.02.2018 r. N 69 (3apeructpupoBan
MunucrepctBom toctunmun  P®  26.02.2018 r. N50137) wu IlpumepHoil OCHOBHOI
o0pa3oBaTenbHON MporpaMmel no cnenuaibHocTH 38.02.01 DxoHOMUKA M OyXranTepcKuil y4yer
(o oTpacisam).

BuyTtpennss skcneprusa:
Hauvaneauk YMO bazapkuna 1.H.



1. OBIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOI'O IPEAMETA

1.1. Mecro mnpenmera B CTPYKType OCHOBHOH mNpodeccHOHAIbHOH 00pa3oBaTeJbHOM
NMPOrpamMMmbl

PabGouas mporpamma  y4yeOHOro mpeaMera  SBIsSEeTCS — 00s3aTeNbHOM  YacCThIO
00111€00pa30BaTENLHOTO IUKJIA OCHOBHOM NpodeccroHaibHoi 00pa3oBaTeNbHOM MPOrpaMMbl IO
cneuuanbHocTd 38.02.01 DxoHOMUKA M OyXTanTepckuii yueT (110 oTpacisim).

[Ipeamer BxomuT B oOs3aTenpHy0 npeamerHyio obnacte ®I'OC COO «EcrtecTBeHHO-
Hay4YHBIC TTPEIMEThI» U H3y4aeTcs Ha 0a30BOM YPOBHE.

1.2. llesqn n3y4eHusi y4eOHOro npeamera

OCHOBHBIMU TESIMU U3y4YeHUsT (GU3UKH B 00IIEM 00pa30BaHHH SIBIISIOTCS

- (opMupoBaHHE WHTEpeca U CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYEHHUIO TPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHIOCOOHOCTEH;

- pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHHE UCCIIEI0BATENHCKOTO
OTHOIICHHUS K OKPYKAIOITUM SIBIICHUSIM;

- opmMHupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHHUsI OCHOB CTPOEHUSI MaTepuu
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;
- (opmupoBaHuEe yMEHUU OOBACHATH SBICHUS C MCIONb30BaAaHHUEM (PU3NYECKUX 3HAHUHA U
Hay4HbIX JI0Ka3aTEIbCTB;
- (hopmupoBaHUe MpeacTaBIeHU 0 ponu (GU3UKHU JUIsl PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHONOTHWH. JlocTmkeHWe 3THX Teneld 00eCIeYrBAeTCs PEIICHUEM CIICTYIOIINUX
3aJa4u B MpolLIecce 3Y4YeHUs Kypca (PU3MKHN Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:
- MPUOOPETEHUE CUCTEMbI 3HAHHUH 00 00IUX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYAss MEXaHUKY, MOJEKYJIApHYI0 (U3UKY, 3IEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPOPUHKH;
- ¢gopmupoBaHUE yMEHUW TPHUMEHSATH TEOPETUYECKHE 3HAHHS IS OOBSICHEHHS (PHU3UYESCKHUX
SIBJICHUH B IPUPOJAE U JIJISl IPUHATUS NPAKTUUECKUX PEIICHHUI B IOBCEAHEBHOM )KU3HU;
- OCBOEHHE CMOCOOOB pEIIeHMs] Pa3IMuYHBIX 337ad C SBHO 3a/JaHHON (pr3MYeckoil Moenblo,
3a/a4, IOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE CcO3JaHue (PU3NYECKOM MOJeNu, aJeKBaTHOM
YCJIOBUSIM 33/1a4u;
- TMOHMMaHuEe (UINYECKUX OCHOB M TPUHIUIOB JEWUCTBUA TEXHUUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENLY;
- OBJIAJIECHUE METOJaMU CaMOCTOSITEIbHOTO IIJITAHUPOBAHUS M MPOBEIACHHUS (PUIMUECKUX
SKCIIEPUMEHTOB, aHallu3a W WHTEpIpeTanuu HWHPOpMaluK, OMpeeNieHUus IOCTOBEPHOCTH
MOJIYYEHHOTO Pe3yJIbTaTa;
- CO3JJaHU€ YCJIOBUM NJI PA3BUTHS YMEHUM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NEeSATEHbHOCTH.
1.3. Iliianupyembie pe3yJIbTAaThl 0CBOCHUA M CHMILIHHbI:

Ocoboe 3HayeHHWE JUCHMIUIMHA HMEeT npu (POPMUPOBAHMM U PA3BUTHU OOLIUX
xomnereHui: OK02, OK04, OK05, OK09.

B pamkax mporpaMmbl yueOHOTo npeamera oOydaromuMUCs OCBAUBAIOTCS IMYHOCTHBIE,
MeTanpeIMETHBIE U TIPEIMETHBIE PE3YIbTAaThl B COOTBETCTBHUH ¢ TpeboBanusiMu @I'OC cpennero
obmiero oopaszoBanus: nuaHOCTHBIE (JI), MeTanpeqmeTHbIe (M), mpeaMeTHbIE A7t 6a30BOTO
ypoBus (I1), u yenybnennoco yposus (I1y).

JIMYHOCTHBIE
PE3YJIBTATDI rpaxaanckoe BOCIUTAHHE:
JI1 - chopMHpPOBAaHHOCTh TPAKIAHCKOW MO3WUIMHA OOYYAIOMIErocs KaK aKTHBHOTO M
OTBETCTBEHHOT0 YJIEHa POCCUIICKOTr0 OOIIECTBa;
JI2 - oco3Hanne CBOMX KOHCTUTYIIMOHHBIX MPAB M 0053aHHOCTEH, YBaXKECHUE 3aKOHA U
MPaBOMNOPSIJIKA;



JI3 - IMPUHATHE TPAAUIIUOHHBIX HAITUOHAJIBHBIX, O6H_ICLICJ'IOBCLICCKI/IX T'YMaHHUCTHUYCCKUX U
ACMOKPATUYCCKUX HGHHOCTeﬁ;

JI4 - TOTOBHOCTH MNPOTUBOCTOSTH HJAEOJOTHUM HKCTPEMH3Ma, HalMOHaIU3Ma, KceHodoouwu,
JUCKPUMHHALIMA IO COUAIIBHBIM, PEIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
JI5 - roTOBHOCTb BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEpECax TIPa)<IaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B ILIKOJIE U JETCKO-IOHOLIECKUX OpraHU3aLusX;
JI6 - ymeHue B3aMMOAEHCTBOBAaTh C COLUAIBHBIMHU HMHCTUTYTaMH B COOTBETCTBUU C HX
(GyHKIMSAMU ¥ Ha3HAUCHUEM;
JI7 - TOTOBHOCTB K T'yMaHUTAapHOU U BOJIOHTEPCKOU JAEATEIbHOCTH;

NATPHOTHYECKOE BOCIIUTAHHUE:

JI8 - chopmMupoBaHHOCTH POCCUNCKON TPAKIAHCKOW UIEHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAY, 4YyBCTBA OTBETCTBEHHOCTH niepes PoauHOM, rop1oCcTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, HPOIIIOE U HACTOALLEE MHOTOHALIMOHAIILHOTO Hapoaa Poccuuy;
JI9 - IeHHOCTHOE OTHOLIEHHE K FOCY1apCTBEHHBIM CUMBOJIaM, HICTOPUUECKOMY U IIPUPOAHOMY
HACJIEIUI0, TaMSATHUKaM, OO€BBIM MOJIBUTaM U TPYJIOBBIM JOCTHKEHUSAM HApoa, TPAIUIIISIM
HaponoB Poccun; noctmxenusim Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSAX, Tpyae; JI10
- ujeiiHas yOeXKIeHHOCTb, TOTOBHOCTH K CIIyeHHI0O OTEUeCTBY U €ro 3allUTe, OTBETCTBEHHOCTh
3a ero cynp0y;

AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
JI11 - oco3HaHue TyXOBHBIX [IEHHOCTEW POCCUIMCKOTO HAPOJIa;
JI12 - chopMHupOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHMS;
JI13 - c1ocOOHOCTB OLIEHUBATH CUTYALUIO M IPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTHPYSCH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JI14 - oco3HaHuMe JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOMYMBOTO OYAyIIero;
JI15 - OTBEeTCTBEHHOE OTHOIICHHWE K CBOUM pPOJIUTENSIM U (WJU) APYTUM WICHAM CEMbH,
CO3JIJaHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO MPUHATHUS LIEHHOCTEW CEMEWHOM JKU3HU B
COOTBETCTBHUU C TPaIULUAMHU HapoaoB Poccuu;

3CTeTHYECKOe BOCIMTAaHUe:

JI.16 - scTeTnyeckoe OTHOLIEHUE K MUPY, BKJIIOUast 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyJa M OOIIECTBEHHBIX OTHOMIECHUH; JI.17 - COCOOHOCTh BOCTIPUHUMATh
pa3IMyYHbIe BUIbI HCKYCCTBA, TPAIUIIMN U TBOPYECTBO CBOETO

U IPYTUX HApOJOB, OLIYIIATh IMOIMOHAIbHOE BO3elicTBUE UCKyccTBa; JI.18 - yOex1eHHOCTh B
3HaYMMOCTH JJIsl JINYHOCTH U OOILECTBA OTE€YECTBEHHOIO U MUPOBOTO UCKYCCTBA, 3STHUUYECKUX
KYJIbTYPHBIX TPAIULUNA U HAPOJHOTO TBOPUECTBA;
JI.19 - rOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATD
KauecTBa TBOPUYECKON JIMYHOCTH;
¢uznyeckoe BocnuTanue, OpMUPOBaAHUE KYJIbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0
0J1aronoJryyus:
J1.20 - chopMUPOBaHHOCTH 3JOPOBOTO U OE30MACHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO;
JI.21 - nmnorpebHOCT B (PU3MUYECKOM  COBEPIICHCTBOBAHUU, 3aHATHUAX CIIOPTUBHO-
03JJ0POBUTEIIBLHOM JESTENBHOCTHIO;
J1.22 - akTUBHOE HETIPHUSTUE BPEIHBIX MPUBBIYCK U HHBIX ()OPM MIPUYHMHEHUS Bpeia (PU3NICCKOMY
U IICUXUYECKOMY 310POBBIO;
TPYAOBOE BOCIIMTAHHE:
J1.23 - TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0Ito0ue;
JI.24 - TOTOBHOCTDH K aKTUBHOH NEATEILHOCTH TEXHOJIOTMYECKON U COIMAIbHON
HaIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHATH TAKYIO
JESITENbHOCTD;
JI.25 - unTepec K pazauuHbIM cepam MpohecCHOHABHON AEATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC MJIAHBL;
JI.26 - rOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BAaHUIO HA IPOTSHKEHUH BCEi
KU3HH;



IKOJOI'MYECCKOC BOCIIUTAHMEC:

JI.27 - chopMHUpPOBAHHOCTH SKOJOTHYECKOW KYyJIbTYPhl, INOHWMAaHHE BIUSHUS COIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE NPUPOJAHOM W COLMAIBHOW Cpeibl, OCO3HAHUE
rI100aTbHOTO XapakTepa JKOJOTWYecKuX mpodnem; JI.28 - TuraHupoBaHHWE W OCYIIECTBICHHE
JNEUCTBUI B OKPYXKAlOIIEH Cpele Ha OCHOBE 3HAHUS LEJIe YCTOWYMBOIO PpPa3BUTHSA
YeJIOBEUECTBA;

JI.29 - akTMBHOE HENMPUATHE ACUCTBUM, MPUHOCIIIUX BPE OKPYKAIOIIEH Cpelie;
JI.30 - yMmeHME TNPOTHO3UPOBATH HEOJArONMPHUATHBIE  AKOJOTUYECKHUE  IOCIEICTBHS
MPEANPUHUMAEMBIX JEHCTBUHM, TPEAOTBPALIATh UX;
JI.31 - pacuimpeHue onbITa JeITeIbHOCTH AKOJOTMYECKON HAMPaBIECHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:
J1.32 - copMHUpOBaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MMPAKTUKU, OCHOBAHHOTO Ha JAWANIOTE KYIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MUPE;
JI.33 - coBeplIeHCTBOBAHME SI3bIKOBOM U UMTATENIbCKOM KYJIbTYpPhl KaK CpeicTBa
B3aUMOJICHCTBUS MEXKY JIOJIbMH U MIO3HAHUSI MUPA;

J1.34 - oco3HaHME IEHHOCTH HAYYHOU AESITEIbHOCTH, TOTOBHOCTD OCYILECTBIATH IPOEKTHYIO U
HCCIEA0BATENBCKYIO AEATENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE
PE3YJIBTATDBI Ilo3naBaTeibHble YHUBepPCAJbHbIE
yueOHblIe neiicTBusi ba3oBble Jlornyeckue aeiicTBus:
MI - camocTosiTensHO POPMYIHPOBATH U AKTYATU3UPOBATH POOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;
M2 - ycTaHaBIHMBATh CYIECTBEHHBINA IPU3HAK WJIM OCHOBAHHMS JUISI CPAaBHEHHUSI, KJIACCU(PUKAITUN H
00001IeHHS;
M3 - onpenensiTh 1eNn ACSITETbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;
M4 - BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMaTPUBAEMBIX SBJICHUSX;
MS5 - BHOCUTH KOPPEKTUBBI B I€ATEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1AM,
OLICHUBAThb PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JACATCIIbHOCTH,
M6 - pa3BuBaTh KpeaTUBHOE MBILUICHHUE IPU PEIICHUH KU3HEHHBIX MPOOeM;
ba3zoBble ucciienoBare/ibCKie JeHCTBUSA:
M7 - BnaneTh HaBBIKAMH Y4EOHO-HUCCIIEA0BATEIBCKOM M MPOEKTHON JeATEIHbHOCTH, HAaBBIKAMHU
paspernieHus npooiem;
MS - ciocoOHOCTH ¥ TOTOBHOCTH K CAaMOCTOSITEIbHOMY ITOUCKY METOIOB PEIIECHUs
MPAKTUYECKHX 3314, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;
M9 - OBJIAACHUC BUAAMU ACATCIIbHOCTH 11O MOJTYUYCHUIO HOBOT'O 3HAHUS, €0 UHTCPIPLCTAIIUH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3IUMYHBIX YUEOHBIX CUTYaIUSIX, B TOM YHCIIE IPU
CO3JaHuNn y‘ICGHBIX " COLIMAJIBHBIX IMTPOCKTOB;,
M10 - hbopmupoBaHrEe HAYYHOTO THUIIA MBIIIJICHUS, BIaJCHUE HAYYHON TEPMHUHOJIOTHEH,
KIIFOUCBBIMHU ITOHATHUAMHA U METOAaMU;
MI11 - ctaBuTh u popMyIHpOBaTH COOCTBEHHBIC 33141 B 00pa30BaTEIIHbHOM IEATEILHOCTH U
JKU3HCHHBIX CUTYAlUsIX;
M12 - BBISIBISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIU3UPOBATh 3a7a4y, BHLABUTAaTh
TUIIOTE3Yy €€ PCHICHHA, HAXOAUTDb apryMCHTBI JJIA JOKAa3aTCJIbCTBA CBOUX YTBep)KﬂeHHﬁ, 3aJaBaThb
ImapaMeTpsl U KPUTEPUU PELLICHUS,
M13 - ananu3upoBaTh MOTyUYEHHBIE B XOJI€ PEIICHUS 3a/1a4u PE3yIbTaThl, KPUTHUECKH OLIEHUBATh

HUX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSIX;
M14 - naBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

MI15 - pa3zpabatbIBaTh IJ1aH pelieHus MpoOIeMbl C YIETOM aHalIM3a UMEIOIIUXCSl MaTepHalIbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;



M16 - ocymiecTBIATH IIeJCHATTPABICHHBIN IMOMCK IMEPEHOCa CPEJICTB U CIIOCOO0B IEHCTBHS B
podecCHOHATLHYIO CPEy;
MI17 - ymeTh TEpeHOCHTh 3HAHHWS B I[IO3HABATEIBHYI0 U TPAKTUYECKYIO 00JacTh
KHU3HCOACATCIIbHOCTH,
MI18 - yMeTh HHTETPpUPOBATh 3HAHUSI M3 PA3HBIX MPEAMETHBIX 00J1acTel;
M19 - BbABUTaTH HOBBIE UJIEU, TIPEAJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHHUS;
M?20 - cTaBUTH TPOOIEMBI U 337]a4H, TONYCKAIOIINE aTbTEPHATUBHBIC PEIICHNUS,

Paborta ¢ undopmanmeii:
M21 - BnageTh HaBBIKAMH TMOJIy4EHHUsI HH(OPMAILIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATH MOUCK, aHAJIN3, CUCTEMATHU3AIMI0 U HHTEPIPETAIUIO
nH(pOpMaLIUY Pa3IUYHBIX BUA0B U GOPM IPEICTABICHHUS;
M22 - co3maBaTh TEKCTHI B pa3UYHBIX (hopMaTax ¢ yueToM Ha3zHauYCHUsI HHPOPMAIIHH H €€
1[eJIeBOM ayTUTOPUH, BBIOUPAst ONTUMAIIbHYIO (OpPMY MPEICTABICHUS U BU3yaIu3alun
(mpe3eHTanus, TabIMIA, CXeMa U ApyTue);
M23 - orieHMBaTh 1OCTOBEPHOCTD, JISTUTUMHOCTH HH(OPMAIIH, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

M?24 - ucnonp30BaTh cpeacTBa HHGHOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI TIPH
pelIeHNY KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AlMOHHBIX 32/1a4 ¢ COOTI0ICHUEM
TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30IMaCHOCTH, TUTUEHBI, PecypcocOepeKeHUs, TPABOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

M25 - BnaaeTh HaBIKAMH 3aIUTHI JUMYHON HH(OpPMAIUH, COOTI0IaTh TPEOOBaHMS
MH(POPMALIMOHHOM 0€30MacHOCTH.

KoMMmyHuKkaTHBHBIC yHUBepcalbHbIe yueOHbIC
neiicrsusa Oo01menue:

M26 - ocymecTBISATh KOMMYHUKAILIMU BO BCEX cdepax KHU3HH;
M27 - pacrio3HaBaTh HEBepOAIbHbBIE CPEACTBA OOLICHNS, TOHUMATh 3HAYEHUE COIIMATIbHBIX
3HAKOB, PaclO3HABaTh NPEINOCHUIKNA KOH(DIUKTHBIX CUTYAIMH U CMTr4aTh KOH(IUKTHL;
M28 - BnazeTb pa3Iu4HbIMUA CIOCO0aMH OOIICHUS U B3aUMOJCHCTBUS; apIyMEHTUPOBAHHO
BECTH JUAJIOT, YMETh CMATr4aTh KOHQIMKTHBIE CUTYallUH;
M29 - pa3BepHYTO U JOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

CoBMecTHas1 1eSITeJILHOCTD:
M30 - moHUMAaTh ¥ UCIOJIB30BATh MPEUMYIIECTBA KOMaHAHOW U WHIWBHIYATHHOU paOOTHI;
M31 - BeIOMpATH TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUH C YI€TOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEH KaKJIOTO YJIEHA KOJUIEKTUBA;
M32 - npuHUMAaTh L€ COBMECTHOU JI€ATENbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH
JEWCTBUA 10 €€ JOCTHMKEHHUIO: COCTABIIATH TUIaH ACHCTBHM, pacpeleaTh POiIU C y4eTOM MHEHUN
YYaCTHMKOB 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;
M33 - orieHMBaTh Ka4€CTBO CBOETO BKJIa/a M KAXKJIOT0 YYaCTHMKA KOMaH bl B OOIITUI Pe3ysIbTat
10 pa3pabOTaHHBIM KPUTEPHSIM;
M34 - npennaraTh HOBBIE POEKTHI, OLIEHUBATH UJIEH C TO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;
M35 - KOOpIMHUPOBATH U BBINOIHSTH PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
M36 - ocymecTBaATh MO3UTUBHOE CTPATErMUECKOE IMOBEICHUE B PA3JINYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITh MHUITUATHBHBIM.
PeryasiTuBHbIe YHUBEpPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranu3anus:
M37 - caMOCTOSITENIbHO OCYLIECTBIISITh MMO3HABATENbHYIO ACSTENbHOCTD, BBISIBISTH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAESITETHLHOCTH U
KU3HEHHBIX CUTYalLMsIX;



M38 - caMOCTOSTEIbHO COCTABIISTH TUIAH PEIICHUS TPOOJIEMBI C YIETOM HUMEIOIINXCSI PECYPCOB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

M39 - naBaTh OLIEHKY HOBBIM CUTYaIIHUSIM;

M40 - pacmapsaTh paMK# Y4€0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHHI,

M41 - genatb 0CO3HAaHHBIN BBHIOOP, ApTYMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

M42 - oueHUBaTh MPUOOPETEHHBIN OIIBIT;

M43 - ciocoOCcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO MIUPOKON IPYAUILIUU B PA3HBIX 00JIACTAX

3HaHWH, MOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

M44 - naBaTp OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIIHOCTD, OLICHUBATh

COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

M45 - BnaaeTh HaBBIKAMH IMO3HABATEIHHON pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUM

Y MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

M46 - ucronb3oBath MpreMbl pedaekcruu A OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHHUS;

M47 - ymeTh OLIEHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHHUIO;
IMOLMOHAJILHLIA HHTEJJIEKT:

M48 — chopMHpPOBAaHHOCTH CAMOCO3HAHUS, BKIFOYAIOIIETO CITIOCOOHOCTh MTOHMUMATh CBOE

SMOLIMOHANBHOE COCTOSIHUE, BUJETh HANIPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON

cdepsl, ObITh YBEpEeHHBIM B cebe;

M49 - chopMupoBaHHOCTH CAMOPETYIIMPOBAHHS, BKITFOYAIOIIET0 CAMOKOHTPOIb, YMEHUE

MNPpUHUMATh OTBETCTBCHHOCTD 3a CBOC IMOBCICHUC, CHOCOGHOCTB aaarnTUupoOBaTLCA K

SMOILIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

M350 - chopMUpOBaHHOCTH BHYTPEHHEH MOTHUBAIIUH, BKIFOYAIONIEH CTPEMIICHHE K JTOCTHIKEHHUIO

LETU U YCIIEXY, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE JIEMCTBOBATh, UCXOS U3 CBOUX

BO3MOXKHOCTEIA;

MS51 - chopMUPOBAaHHOCTH SMITATHH, BKIIOYAIONIEH CITOCOOHOCTh TOHMMATh AYMOIIMOHAIEHOE

COCTOSIHUC NPYTHUX, YUUTBIBATH CT'0 IMTPHU OCYIICCTBIICHUU KOMMYHUKAIIUU, CHOCO6HOCTB K

COUYBCTBHIO U CONIEPEKUBAHUIO;

M52 - chopMHpOBaHHOCTH COIMATBHBIX HABBIKOB, BKIIFOUAIOIUX CITIOCOOHOCTh BHICTPAaUBATh

OTHOIICHHUS C APYTUMHU JIIOJIbMHU, 3a00TUTHCS, TPOSIBIISITH MHTEPEC U Pa3peliaTh KOH(PIUKTHI;
IIpunsiTue ceds U APyrux:

MS53 - mpuHUMATh ce0s1, TOHNUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;

M54 - npuHUMAaTh MOTUBBI U aPTYMEHTHI IPYTUX JIOJEH PU aHAIN3€ PE3YJIbTAaTOB
NEeSATEIbHOCTH;

MS55 - mpu3HaBaTh CBOE MPABO U MPABO IPYTUX Ha OLIHUOKY;

M56 - pa3BuBaTh CIOCOOHOCTH BHJIETh MUP C TIO3UILIUHU IPYTOTO YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[lo yuebHOMYy mpenmery "®usuka" (6a30BbIH ypOBEHB) TpeOOBaHHS K MPEAMETHBIM
pe3ynbTaTaM OCBOCHHS 0a30BOTO Kypca (GHU3UKH JOJDKHBI OTPaXKaTh:

[11- chopMUpOBAaHHOCTH TPEACTABICHHH O POJIM W MecTe (DU3UKH W aCTPOHOMHH B
COBPEMEHHOW HAyYHOW KapTHHE MHpa, O CHCTEMOOOpa3ywIlied ponu (PU3NKH B PA3BUTHH
€CTECTBEHHBIX HAayK, TEXHMKH UM COBPEMEHHBIX TEXHOJIOTMH, O BKJIQJ€ POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH;, IMOHUMaHUE (U3NYECKOH CYIIHOCTH
HaOJII0AaeMBIX SBJICHUHA MUKPOMHUpPA, MAKPOMHpPA U MEraMupa; MOHUMAaHUE POJIM aCTPOHOMHUU B
MPAKTUYECKON JIEATEeIbHOCTH YeJOBEeKa U JaJIbHEHIIeM HAayYHO-TEXHHUYECKOM Pa3BUTHH, POJIH
¢bu3uku B GOpMUPOBAHUHU KPYro3opa U (yHKIHOHAIBHON I'PaMOTHOCTH YeNIOBEKa sl peleHus
MPAKTUYECKHX 3aJ1ay;

[12- chopmupoBaHHOCTH YMEHUW pacmo3HaBaTh (U3UYECKHE SBICHUS (TPOIECCHI) U
OOBSCHATL WX HA OCHOBE M3YYCHHBIX 3aKOHOB: pPAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JIBMDKEHHE, CBOOOJHOE MAJCHHWE TeJN, JBM)KCHHE IO OKPY)XKHOCTH, WHEPIIHS,
B3aUMOJICHCTBUE TeJ, KoJieOaTeIbHOE NIBM)KCHHE, PE30HAHC, BOJHOBOE JBIDKEHHE; AUGDy3Hs,
OpOYHOBCKOE JIBI)KEHUE, CTPOCHHUE )KHUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00beMa Tel Ipu



HarpeBaHuu (OXJIXJCHUHU), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJACHCallus, IUIaBJICHUE,
KpUCTAJIIN3alUs, KHUIIEHHWE, BIIAXXHOCTb BO3/yXa, CBS3b CpPEOHEN KHHETUYECKOM HHEPIUH
TEIJIOBOTO JABUKEHUSI MOJIEKYJI C aOCOJIIOTHOM TeMIiepaTypoii, MOBBILICHUE aBICHUS Ta3a Mpu
€ro HarpeBaHUU B 3aKPbHITOM COCYyJE, CBSI3b MEXIYy IapaMeTpaMu COCTOSIHUS ra3a B
U30IIpoLeccax; JIEKTPU3ALUs TEN, B3aUMOJICHCTBUE 3aps0B, HarPEBAHNUE NIPOBOJHUKA C TOKOM,
B3alMOJICIICTBME MAarHUTOB, 3JIEKTPOMAarHUTHAs MHIYKIMS, NEHCTBHE MAarHUTHOIO IO Ha
MPOBOAHUK C TOKOM M JBWXKYIIMICS 3apsl, 3JEKTPOMarHUTHbIE KOJeOaHWs U BOJIHBI,
NpSMOJIMHEIHOE PAacIpOCTpaHEHHWE CBETa, OTPaKEHHE, MpelloMIeHHe, WHTephepeHIus,
audpakuus ¥ MONApH3alMs CBETa, JUCIEPCHs CBeTa; (POTO3NEeKTpuuecKuil 3¢pdekr, cBeToBoe
JaBJIeHWE, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas W
HCKYCCTBEHHAs palOaKTUBHOCTE;

[13- BrmageHue OCHOBOTOJATAIONIUMU  (PU3WYECKMMHM  TIOHATHUSMH W BEJIUYMHAMH,
XapaKTEePU3YIONIUMHU  (PU3HUYECKHE TMPOIecChl (CBA3aHHBIMA C MEXaHWYECKHM JIBIIKEHUEM,
B3aMIMOJICHICTBHEM TeJI, MEXaHWYCCKMMH KOJICOAHWSMH W BOJHAMH; AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIECTBA, TEIUIOBEIMH TIPOIECCAMH; DJIEKTPUYECKMM W MAarHUTHBIM  TIOJISIMH,
AIEKTPUIECKUM TOKOM, JIEKTPOMArHUTHBIMU KOJICOAHHMSIMU M BOJIHAMH, ONTHYCCKUMH SIBICHUSIMU;
KBAaHTOBBIMHU SIBJICHHSIMH, CTPOCHHMEM aroMa M aTOMHOTO spa, PaJHOaKTHUBHOCTHIO); BIIAJICHUC
OCHOBOTIOJIATAIONIIMH ~ ACTPOHOMHUYECKHMH  TIOHSATHSIMH,  IIO3BOJISIFOIIMMH — XapaKTepHU30BaTh
MIPOIIECCHI, TPOWCXOMANINE Ha 3BE3/IaX, B 3BE3HBIX CHCTEMax, B MEXKTaJIaKTHUECKOH cpere;
JIBHKEHHE HeOECHBIX TeJl, DBOJIIOIIMIO 3BE3]T U BeenenHoit;

[14- BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMU (3aKOH BCEMUPHOTO TAroTeHHS, I, 11
u III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs] MEXaHMYECKON 3HEPruH, 3aKOH COXPAHEHMs UMITYJIbCa,
IPUHLMII CYNEPNO3ULUU CHWJI, IPUHLMII PABHOIPABHOCTH MHEPLHMAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ta30BbIE 3aKOHBI, IEPBbI 3aKOH
TEPMOJMHAMMKH; 3aKOH COXpPaHEHMs IEKTPUYECKOro 3apsaa, 3akoH Kymona, 3akoH Owma s
yuyacTKa Lienu, 3akoH Oma i MOJIHOM »nekTpuueckod uenu, 3akoH Jxoyns - JleHua, 3akoH
IEKTPOMArHUTHOM  MHAYKLUMH, 3aKOH  COXpPaHEHHMs  OJHEPruM, 3aKOH  IPSIMOJIMHEHHOIO
pacrpoCTpaHEHHUsI CBETA, 3aKOH OTPAXKEHMsI CBETA, 3aKOH IPEJIOMIICHHsI CBETA; 3aKOH COXPAHEHUs
SHEPrUM, 3aKOH COXPAaHEHUS HMIIYJIbCa, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsia, 3aKOH
COXPAaHEHHUS MAacCOBOI0 YHMCIa, MOCTyJaaThl bopa, 3akOH paJMOakTUBHOTO pacraja); YBEPEeHHOE
WCTIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTE! IPH aHaIn3€e (PU3NIECKUX SIBJICHUN U MPOIECCOB;

[15- yMeHue y4HUTHIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (QHUINYECKUX MOJICNICH:
MarepuaibHash TOYKA, WHEpLUalIbHAas CHUCTEMa OTCYETa, WICANbHBIM ra3; MOJENH CTPOCHHS
ra3oB, KMJKOCTEM M TBEPIBIX Te€J, TOYEUHBIN ICKTPUUECKHUM 3apsij, slepHas MOJEIb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO s/Ipa MPH pelieHn: (HU3NIeCKUX 3a71ad;

[16- BnameHue OCHOBHBIMH METOJAMH HAYYHOI'O TO3HAHMSI, UCIOJIb3yEeMbIMU B (U3HKE:
MPOBOANTh TPSIMBbIE M KOCBEHHBIC M3MEpeHHs (DU3MUYECKHX BEIWYMH, BHIOMpas ONTHMAbHBIA
crocod HW3MepeHUsT M HCIONb3ys H3BECTHBIE METOJbl OLIEHKH TOrPEUIHOCTEH HN3MEpeHHId,
MPOBOANTH HCCIIECIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C HCIIOJIB30BAHHEM MPSIMBIX
U3MepeHull, OOBACHATH MOJYYEHHbIE PE3YNbTaThl, UCHONB3YS (PU3NYECKHE TEOpUHU, 3aKOHBI U
MOHATHS, W JIeNaTh BBIBOABI; COOMIONATh TpaBuia O€30MAaCHOTO TpyAa MPU TPOBEIACHHUH
UCCIIEIOBaHUM B paMKaX yueOHOro 3KCIepUMEHTa U y4eOHO-HCCIeI0BaTENbCKOM EeATEIbHOCTH C
WCTIONb30BaHUEM [U(POBBIX HM3MEPHUTEIBHBIX YCTPOMCTB W  J1abopaTopHOro  00OpYyJOBaHUS;
c(hOpMHUPOBAHHOCTH TPEACTABICHUI O METO/MaX TMOJYYCHHS HAYYHBIX aCTPOHOMHUYECKHX 3HaHWi; [17-
c(OPMHPOBAHHOCTh YMEHHS pElIaTh pPACUETHBIC 3aJlaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEIBIO,
UCTIONB3ysl (pU3MYecKHe 3aKOHBI W TPHHIUIBI; HAa OCHOBE aHalW3a YCIIOBHS 3aJadyd BbIOUpPATh
(U3HYECKYIO MOJIEIb, BBIICISTh (PU3MUeCKre BETMUUHBI U (POPMYJIIBI, HEOOXOAMMEBIE IS €€ PEIIeHUS,
NPOBOJUTH PACYEThl W OICHHWBATh PEATBHOCTh IMOJYYCHHOTO 3HAYCHUS (PHU3MUECKOW  BEITUYMHBI;
pelaTh Ka4yeCTBEHHBIC 3aJlaud, BBICTPAMBas JIOTUYECKH HEMPOTHBOPEUYHMBYIO LIEMOYKY PACCYKICHHUN
C OMOPOY Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3UYECKHE SIBIICHUS;

[18- chopmMupOBaHHOCTH YMEHUS IPUMEHSITH IMOJTYYCHHBIC 3HAHUS IJIs1 OOBSICHEHHUSI



yCIIOBUHM pOTeKaHusl (U3UUECKUX SIBJICHUN B IPUPOJIE U AJISl IPUHATUS MPAKTUUECKUX PELICHUI

B TIOBCEIHEBHOW >KM3HU sl OOecredeHus Oe30mMacHOCTH MpH OOpamieHuu C OBITOBBIMH
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/J0pOBbS M COOJIOACHUS HOPM
AKOJIOTHYECKOTO MOBEJCHHUS B OKPYXKAOIIEH cpejie; MOHMMAaHUE HEOOXOAMMOCTH MPUMCHCHHS
JTOCTIKEHUH (DPU3UKH U TEXHOJIOTUN JJISl pallHOHAIEHOTO MPUPOOIIOIb30BAHNUS;

I19- chopMUPOBAaHHOCTH COOCTBEHHON TMO3UIMK 1O OTHOMICHUIO K (UINYECKOU
uH(pOpMaLUY, TOJy4aeMON W3 pa3HbIX HCTOYHUKOB, YMEHHH HCIOIB30BaTh IH(PPOBHIC
TEXHOJIOTHHU I TIOMCKA, CTPYKTYpHUPOBAHUS, WHTEPHPETAIMH WM TPEIACTABICHUS y4eOHOU M
Hay4YHO-TIOMYJISIPHON WH(OOpPMAIMK; pa3BUTHE YMEHUN KPUTHUYECKOTO aHaIM3a IOJTydacMOu
nH(popManuu;

[110- oBnagenue ymeHussMu paboOTaTh B TPYIIE C BHIMOTHECHHEM PA3IMYHBIX COIUATBHBIX
poJiel, TIIaHUpOBaTh paldOTy TPYIIBI, PANHOHAIBLHO PACTIPENENITh ACATEIHHOCTh B
HECTaHJAPTHBIX CUTYAIlUSAX, aJICKBATHO OIICHWBATH BKJIQJ KaXKJOTO W3 YYACTHHUKOB TPYIIBI B
pelIeHrne paccMaTpuBaeMOn IPOOIJIEMBI,

I111- oBnagenue (chopMHUPOBAHHOCTH MPEICTABICHHU ) IPaBUIAMHU 3aITUCH (PU3NIECKUX
dbopmyn penbedHO-TOUCUHON cUcTEeMBI 0003HaueHuH JI. bpaiins (a1 cnensix u
CTa0OBUIAIINX OOYJAFOIITIXCSI).

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem y4eOHOro npeaMera ¥ BUAbl y4eOHOH padoThl (0uHast (popMa 00ydeHHUs)

Buna yueOHoii padoThl O0bem yacoB
O06BemM 00pa3oBaTeILHON TPOTrPAMMBI 108
Bcero yueOHBIX 3aHATUI BO B3aUMOJICHCTBUH C MIPETIOIaBaTEIeM 108
B TOM UHCJIE!
— TEOpETUYECKOE O0YICHUE 50
— IPAKTUYECKUE 3aHATHUS 58
[Tpomexxyrounas arrecramus B hopme auddepeHIIuPOBAHHOIO 3a4eTa




2.2. TemaTnueckuii IVIaH U coiep:kaHue y4eOHOro npeamera «Pusuka» (ouHas popma od0yueHus)

HaumeHoBaHue
pa3aesioB U TeM

Conep:xanue y4eOHOr0 MaTepualia, MpaKTHYEeCKHe 3aHATH, CAMOCTOSITeIbHasI padoTa
o0yJarouuxcs

0Oo0nem
4acoB

dopMupyemble
KOMIETeHIUH

1. PA3AEJL. ®PU3UKA U METO/bI HAYYHOI'O IO3HAHUA

Tema 1.1. ®usuka u

MCTOABI HAYYHOT'O
IIO3HAaHUA

Conep:xanue yueOHOro MaTepuasa

®usuka — Hayka o npupoze. Hayunsie METOABI IO3HAHUS OKpYKaroLero mupa. Poip
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCEe TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3NIECKUX SBICHUN U TIpolieccoB. HaydHble THIOTE3HI.
dusnuecKue 3aKOHbI U TEOpUU. [ paHUIIBI TIPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[Tpuniun cootBeTcTBUA. Posb 1 MecTo pu3Huku B HOpMUPOBAHHH COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOMN ACITEIBHOCTH JHOAEH

JIP 1-33, M1-50,
IT1-11

2. PABJIEJI. MEXAHUKA

Tema 2.1 Kunemaruka

Conep:kanue y4e0OHOIro MaTepuasa

Mexannueckoe aBuxkeHrue. OTHOCUTENIBHOCTh MEXaHUYECKOT O ABMKeHUs. Cuctema
orcuéra. Tpaekropus. [lepemenienue, CKOpoCTh (CpeAHsst CKOPOCThb, MTHOBEHHAS
CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM TOUKH, UX MPOEKIIUU HA OCU CUCTEMBI
KoopauHat. CloKeHue MEPEMEILICHUH U CII0)KeHUE cKopocTeid. PaBHOMepHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBKeHHE. [ padrku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U NTEPEMENICHUSI MaTePUATIbHON TOYKHA OT BPEMEHHU.
CBobonHoe nageHue. Y ckopeHue cBo0oiHoro najaeHus. KpuBonuHeiHoe JBMKEHUE.
JIBr>KeHUE MaTepUAIbHON TOYKH MO OKPY>KHOCTH € TIOCTOSIHHOM 1O MOJTYJTIO
CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHAast CKOpocTh. [lepuon u yacrora oOparieHusl.
L{eHTpOCTPEMUTEIILHOE YCKOPEHUE

Tema 2.2 Jlunamuka

Conep:xanue yueOHOro MaTepuasa

IIpunnun otHOocutenbHOCTH ['anunes. Ilepssiii 3akoH HeroTroHa. MHepruanbHble
cucTeMbl oTcuéTta. Macca tema. Cuna. Ilpuanun cynepno3unuu cuit. Bropoit 3akoH

JIP 1-33, M1-50,
IT1-11




Herorona nis MarepuanbHol ToYku. Tpernii 3akoH Her0TOHA 111 MaTEepUAIIBHBIX
TOYEK. 3aKOH BCEMUPHOTO TAroteHus. Cuia tsbkectu. [lepBast kocMuueckasi CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena. Tpenne. Buasl TpeHust (okosi, CKOJIbKEHHUS,
kauenwus ). Cuna Tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJBKCHHS U CHJIa TPEHUS
nokosi. Koaddunuent tpenus. Cuia CONpOTHBIICHUS MIPH IBUKEHUH TeJa B )KUIKOCTH
i rase. [loctymnarensHoe U BpamaTelibHOE IBIKEHUE a0COIOTHO TBEPOTO Tea.
MoOMEHT CuiIbl OTHOCUTENBHO OCH BpaieHus. [1nedo cumbl. Y cnoBus paBHOBeCUs
TBEPJIOTO TETA

Tema 2.3. 3aK0OHEBI
COXpaHEHUd B
MEXaHUKE

Conep:kanue y4e0OHOIro MaTepuasa

Nmnynbc MaTepuanbHOU TOUKH (Tela), CUCTEMbI MaTEpUaIbHBIX TOYEK. IMITybC crbl
U U3MCHCHUC UMITYJIbLCA TECJIa. 3akou COXpPaHCHUA UMITYJIbCA. PeaktuBHoOe JABHKCHUC.
Pabota cuibl. MomHocTs  cuibl. KuneTnaeckas SHEprus MaTepuaIbHONU TOUYKH.

Teopema 00 wW3MEHEHWHM KHWHETUYECKOW  dHeprud. l[loTeHIManbHAsT  DHEPTHUS.
[TorentmaneHast sHeprusi  ympyro aepopmupoBaHHONW  mpykuHBL [loTeHIMaNBHAS
SHeprus Tena BOJIM3U MoBepXHOCTH 3emiu. [loTeHnnanbHble U HENOTEHIMAaIbHbIE CHIIBI.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI
TeJl. 3aKOH COXPaHECHHSI MEXaHUYECKON SHEPIUHU. YIIPYTrUe U HEYNPYrue CTOJIKHOBEHUS

IIpakTuyeckue padboTbl:
CHOCO6BI HU3MCPCHUA (1)H3H‘-I€CKI/IX BCIIMNYUH C UCIIOJIb30BaAHUEM AHAJIOT'OBBIX
1 UG POBBIX U3MEPUTENIBHBIX TPUOOPOB U KOMITbIOTEPHBIX JATYUKOBBIX CUCTEM

JIP 1-33, M1-50,
IT1-11

3. PA3JIEJI. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJUHAMMUKA

Tema 3.1 OcHOBEI

MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU

Conep:xaHue y4eOHOro MaTepuaJia

OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKON TEOpHH. BpOyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep IBIKSHHS U B3aMMOJICHCTBHSI YaCTHUII BemecTBa. Mojenu
CTPOCHUS Ta30B, )KUIKOCTEH U TBEPABIX TN U OOBSICHEHUE CBONCTB BEIIECTBA HA OCHOBE

aTux Mojener. Macca  mosekyi. KonndectBo BemectBa. [locrosnnas ABorajipo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Llenbcusi.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUUECKON TEOPUH
UIeaTbHOr0 Ta3a. AOCONIOTHAS TeMIIepaTypa Kak Mepa CpeiHel KHHETHYECKOW YHEPTHU

TEIUIOBOIO JBHM)KEHUs 4YacTHUL rasza. ['a3oBble  3aKOHBI. YpaBHEHUE MenneneeBa—

JIP 1-33, M1-50,
IT1-11




Kunaneiipona. 3akon [lansTona. M3omporneccsl B H1€anbHOM ra3e ¢ HOCTOSHHBIM
KOJIMYECTBOM BellecTBa. I paduueckoe nmpeacTaBieHUE U30MPOIIECCOB: H30TEPMa,
n30X0pa, n3obapa

Tema 3.2. OCHOBEI
TEPMOAMHAMUKHI

Conep:xanue yuye0HOro MmarepuaJa.

TepMoauHamuyeckas cucrema. BHYTpeHHssI SHEPrUs TEPMOJIUHAMUYECKON CUCTEMBI U
crocoOb! e€ n3mMenenus. KonnuecTBo TemioTel U padbota. BHyTpeHHss sHEprus oJ1HO
aTOMHOI'0 MJICAJIbHOTO raza. Buipl Teronepegayu: TeIIONpOBOAHOCTh, KOHBEKIINUS,

H3JTyUCHHUC. Y,Z[GJ'IBHaSI TEIUIOEMKOCTD BCIICCTBA. KonnyecTBo TEMIOTHI npu

temtonepenaye. [lonstue 06 aguadbarHoM mnporiecce. [IepBblii 3aKOH TEPMOIUHAMHUKH.
[TpuMeHeHue IepBoro 3aKoHa TEPMOJIUHAMUKH K H3oIporeccam. I 'paduyeckas

HWHTepHpeTalys padboTel raza. Bropoii 3akoH Tepmoaunnamuki. HeobpatumocTts
poneccoB B IpUPOAC. TenmaoBbie MaIIUHEL HpI/IHHI/IHBI ,Z[GﬁCTBHSI TCIIJIOBBIX MAIlIUH.

[TpeoOpazoBanus sHepruu B TerioBbix MamuHax. KIT/] TemmoBoii Mammab. [ukn
Kapno u ero KII/[. Dxonornyeckue mpo0IeMbl TEIIOYHEPTeTHKH

Tema 3.3. ArperatHbie
COCTOSIHMSI BEIIECTBA.

®da3oBbI€ MEPEXOIbI

Conep:kanue y4e0OHOIro MaTepuasa

[TapoobpazoBanue u koHaeHcanws. Vcnapenue u kurenue. AOGCOMOTHAS U
OTHOCHUTEJbHAS BIAXHOCTh Bo3ayXxa. HackimenHslil nap. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT AaBiieHus. TBEpI0€ TENO.
Kpucrannmieckue u amopdHsbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIOB. JKuakue
kpuctaiasl. CoBpeMeHHbIE MaTepuaibl. [InaBnenne n kpuctamusanus. Y JebHas
TerioTa riasiaeHus. Cyonumanus. YpaBHEHUE TEIUIOBOro OajlaHca

IIpakTH4Yeckoe 3aHATHE.
JlabopaTopHble pabOThI, MPAKTHKYM 110 TeMaM

JIP 1-33, M1-50,
IT1-11

4. PABJIEJL. QJIEKTPOJANHAMUKA

Tema 4.1.
DneKTpocTaTuKa

Conep:xanue yueOHOro MaTepuasa

DJeKTpu3aIus Tel. DJICKTPUUIECKUi 3apsa. [[Ba BuIa 3JIEKTPUUECKUX 3apsiIOB.
[IpoBOIHMKY, AUAIEKTPUKH U TIOTYTIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO
3apsaga. Bzaumopeiicreue 3apsaoB. 3akoH Kymona. TodedHbIN SJIEKTPUYCCKUN 3apsi.
Dnektpuueckoe nose. HanpsxEHHoCTh 35iekTpuueckoro nois. [punmun
CYNEPHO3ULINU ANEKTPUUECKUX TosIeH. JIMHUM Hanps>KEHHOCTHU AIEKTPUYECKOTO TOJIS.
Pabota cwit snexktpocrarudeckoro nodist. [Torenman. Pa3HocTs moTeHIIMAIOB.

JIP 1-33, M1-50,
IT1-11




IIpoBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUUECKOM MoJI€. JAM3IeKTpruiecKas
IIPOHULIAEMOCTD. DIEKTPOEMKOCTh. KoHieHCaTOp. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 KOHAEHcaTopa

IIpakTHyeckoe 3ansATHE.
JIabopatopHbie pabOTEI, IPAKTUKYM 10 TEMAaM

Conep:kanue y4e0OHOIro MaTepuasa

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUUECKOTO TOKa. MicTouHuKM
toka. Cuna toka. [locTostHubIM Tok. Hanpsbkenue. 3akon Oma a1 yyacTka Hemnmu.
DJEeKTpUUECKOE COMPOTUBIICHHE. Y AebHOE COPOTUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COSIMHEHNE TPOBOAHUKOB. PaboTa
AJIEKTPUYECKOro Toka. 3aKoH J[xoyns—IIlennia. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

Tema 4.2. . O/1C u BHYyTpEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH OMa 11 ITOJIHON
Hocrosmmprii . (3amMKHYTOI) 3neKTprueckoi nenu. Koporkoe 3aMpikaHue. DJIEKTPOHHAS JIP 1-33, M1-50,
SMCKTPHHICCKUH TOK. MPOBOJUMOCTb TBEPABIX METALIOB. 3ABUCUMOCTb CONPOTUBIICHUS METAJLIOB OT I11-11
Toku B pa3IM4HbIX TemnepaTypbl. CBEpXITPOBOAMMOCTb. DJIEKTPUUECKUN TOK B Bakyyme. CBOMCTBa
cpenax JIEKTPOHHBIX My4KoB. [losnynpoBoanuku. CoOCTBEHHAs U MPUMECHAs IPOBOJMMOCTb

MOJYIIPOBOIHUKOB. CBOMCTBa p — n-nepexoza. [loaynpoBoHUKOBBIE TIPHOOPHI.

DJIEKTPUYECKUI TOK B pACTBOPAX M PACILIaBaX JIEKTPOJIUTOB. DICKTPOJIUTHUECKAS

aucconuanus. JIEeKTpon3. DIEKTPUUECKUM TOK B razax. CaMOCTOSTENbHbIN U

HECaMOCTOSTENbHBIN pa3psa. MonHus. I1nazma

IIpakTnyeckas padora:

JlaGopaTopHble pabOThI, MIPAKTUKYM 10 TEMaM

1 PA3JIEJL. QJIEKTPOJIMUHAMUKA

Conep:kanue y4e0OHOro MaTepuasa
Tema 1.1 MaruutHOE
Houre. ITocTosiHHBIE MarHUTHI. B3anMoaelicTBAE MOCTOSTHHBIX MAarHUTOB. MarHUTHOE MOJIE. JIP 1-33, M1-50,
DeKTPOMAarHUTHAs Bexkrop Ma\.’I‘HI/ITHOI\/JI UHIYKIUH. HpI/IHI_IE/IH CYIEPHOSHIMA MATHATHBIX nosiert. Jlnnum m1-11
HHAYKITAS MarHMTHON MHAYKUMU. KapTrHa TMHUIA MarHUTHOM MHYKIIUH MO IOCTOSIHHBIX

MarHuToB. MarHuTHOE MoJie TPOBOJAHUKA C TOKOM. KapThHa TMHUN UHIYKIIUU
MarHUTHOTO TIOJIS JTAHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO




MPOBOJIHMKA, KAaTYIIKU ¢ TokoM. OnbIT Dpcrena. B3anmonelictBre NpoBOIHUKOB €
tokoMm. Cuita Amniepa, e€ MoayJib 1 Hanpasiienue. Cuia Jlopenua, €€ Moayiib u
HarpaBJieHue. J[BuKeHue 3apsyKeHHON YacTUIlbl B OJJTHOPOITHOM MAarHUTHOM IOJI€.
Pabota cwel Jlopennia. SIBienue snekTpoMarauTHOM nHAYKIuK. [ToTok BekTopa
MarHuTHON uHAYKIMU. DC nHayKIKU. 3aKOH 3JIEKTPOMArHUTHON UHAYKIIMU
®apanest. Buxpesoe anexrpuueckoe noie. 9/]C nHAyKIMKU B IPOBOJHUKE,
JBUKYIIEMCSI TIOCTYIATENbHO B OTHOPOJAHOM MarHuTHOM mosie. [lpasuno Jlenna.
NunyktuBHOCTD. SIBNeHue camounaykuuu. I1C caMOMHAYKIIUU. DHEPrust
MarHMTHOT'O TOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 10JIe

IIpakTHyeckoe 3aHsATHE:
JlabopatopHble pabOThI, MPAKTUKYM 110 TEMaM

2 PA3JIEJI. KOJIEBAHUS U BOJIHbBI

Tema 2.1.
Mexanandeckue u
3JICKTPOMArHUTHBIC
KoJIeOaHus

Conep:xanue yueOHOro MaTepuasa

Konebarenbnas cucrema. CBoOO HBIE MeXaHUYecKUe Konebanus. ['apmMoHnUueckue
konebanus. [lepuon, yacrora, ammuryna u ¢asza konebanuii. [IpyKMHHBII MasTHUK.
MareMaTtnueckuii MasSTHUK. Y paBHEHHE TapMOHHYECKUX KosieOanuid. [IpeBpamienue
SHEPIuu Mpu rapMoOHHUYEcKUX Konebanusx. Konebarenbuplii KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B HICaTbHOM KOJIeOaTEIbHOM KOHTYpEe. AHAJIOTHSI

MEX1y MEXaHUYECKUMH U JIEKTPOMarHUTHBIMH Kojiebanusmu. @opmyna Tomcona.

3aK0oH COXpaHEHHUs SHEPTUH B HICAIbHOM KojiebarenbHoM KoHType [IpencraBnenue o
3aTyxaromux Konebanusx. BeiHykIeHHbIe MeXaHUYecKre Kojebanus. Pe3onanc.
BuIHYyXIeHHBIC 3JIEKTpOMardHuTHBIC KojieOanus. [lepeMennbIit Tok. CHHYCOMTATBHBIHN

MEepEeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIIUTYIHOE U AEHCTBYIOIIEE
3HAYEHUE CHIIBI TOKA U HampshkeHus. Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebIieHne 3IEKTPUUECKON IHEPTHH. DKOJIOTHYECKUE PUCKU TP MPOU3BOJICTBE
anekTposHeprun. KynbTypa ncnosib30BaHus 3IEKTPOIHEPTHH B TOBCETHEBHOMN KU3HU

IIpakTHYeckoe 3aHATHE:

[TpoBeneHue KOCBEHHBIX U3MEPEHUH Gu3nUecKux BennyuH. Hanpumep: nepuoaa
CBOOOJHBIX KOJI€0aHUH HUTSHOTO U NPYKUHHOI'O MasiTHUKOB, ITOKa3aTels
MPEJIOMIICHUS CTEKIIA, (POKYCHOTO PaCCTOSIHUS PACCEHBAIOIICH JTMH3BI, ITHHBI
CBETOBOM BOJIHBI

JIP 1-33, M1-50,
IT1-11

Tema 2.2.
Mexanuueckue u

Conep:kanue y4e0OHOIro MaTepuasa
MexaHnueckre BOJIHBI, yclIoBuUs pacnpocTpanenus. [lepuoa. Cxopocts




SJICKTPOMArHMuTHBIC
BOJIHBI

pacIpoCTpaHeHHUs U JUIMHA BOJIHBL. 1lonepeynsie v MpOAOIbHBIE BOJIHBI.
WuTepdepenims u audpaxius MexaHndeckux BoiH. 3ByK. CKOpOCTb 3ByKa.
I'pomkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa. DJIEKTPOMarHUTHBIC BOJHBL. Y CIIOBHS
W3JIyYEHHS DJIEKTPOMAarHuTHBIX BOJH. B3anmHuas opuenrtanus Bektopos E, B, v B
ANEKTPOMarHuTHOU BostHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE,
nperomiieHue, nojiaspuszanus, mudpaxkuus, uareppepenuns. CKopocTb
ANEKTPOMarHuTHBIX BoJH. [1Ikana sanekTpoMarHuTHBIX BOJIH. [Iprmenenue
QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy. HpI/IHI_[I/IHBI PaarOCBA3U U TCICBUACHUS.
Panuonokaiusi. D1eKTpOMarHUTHOE 3arpsi3HEHUE OKPYXKaro- e cpe/bl

Tema 2.3. OnTuka

Conep:kanue y4eOHOIro MaTepuasa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacpoCcTpaHEHUE CBETa B OAHOPOIHOM
cpene. Toueunslii uCTOUHUK cBeTa. JIyu cBeta. OTpakeHue cBeTa. 3aKOHbI OTPAXKEHHUS
cera. [TocTpoenune nzobdpakeHuii B Tuiockom 3epkaine. [Ipenomiienue cBeta. 3aKOHBI
npejoMIIeHus cBeTa. AGCOIIOTHBIN MoKa3aTelnp npenomiieHus. [lomHoe BHyTpeHHEe
oTpaxkeHue. [IpeneapHblii yrod MoJIHOTO BHYTPEHHEro oTpaxeHus. Jlucnepcus cera.
CroxHblil cocta 6enoro cera. L{Ber. CoOuparoiye u paccenBaronye TuH3bl. ToHKas
nrH3a. DOKYCHOE PACCTOSIHUE U ONTUYECKask CHJIa TOHKOM JMH3bL. [locTpoenue
1300pakeH B COOMPAIOIINX U pacceuBarouX JuH3ax. @opMysa TOHKON JIMH3BI.
VYBenuuenue, qapaemoe JUH30M. [Ipenensr TpuMEHUMOCTH T€OMETPUUYECKOM ONTHKH.
Bonnosas ontuka. Uatepdepennns cera. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS
HaOJI0CHNSI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOM KapTHHE OT IBYX
cH(a3HbIX KOTepEHTHBIX UCTOYHUKOB. Jludpakuus cBera. JudpakunonHas pemeérka.
YcnoBue HaOIIOACHUS TTIABHBIX MAaKCUMYMOB IIPH MaIEHUU MOHOXPOMATHYECKOTO
cBeTa Ha qudpakinoHHyIo pemérky. [Tonspusanus ceera

IIpakTHyeckoe 3aHsATHE:
JlabopaTopHbIe pabOTHI, MPAKTUKYM 110 TEMaM

JIP 1-33, M1-50,
IT1-11

3 PA3/IEJI. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

Tema 3.1. OcHOBEI
CTO

Conep:xanue yueOHOro MaTepuasa

I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON MexaHUKHU. [locTyaTel cienuanbHOU TEOpUU
OTHOCUTENBHOCTH. [IpocTpaHcTBEeHHO-BpeMeHHO# nHTepBa. [IpeobpazoBanus
Jlopenna. Ycinopue npuuuHHOCTH. OTHOCUTENHLHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHHU U COKpALIECHUE JUIMHBI. JHEPIHs U UMITYJIbC PEIATUBUCTCKON YacTULbl. CBA3b
MAaCCBI C SHEPTHUE U UMITYJIbCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUs MOKOS

JIP 1-33, M1-50,
IT1-11




4 PA3JIEJI. KBAHTOBAS ®U3UKA

Tema 4.1. D1eMeHTEI
KBAaHTOBOU OITHKU

Conep:kanue y4e0OHOIro MaTepuasa
®otonsl. ®opmyna [Inanka cBsi3u 3HEprum (PoTOHA C €ro YaCTOTON. DHEprus u

umnynbce poroHa. OTKpbITHE U HccnenoBanue Goroddpdexra. Onbitel A. I'. Cronerosa.

3akonsl porodrddexra. YpaBaenue DitnmreriHa 1 Gporodddexra. «KpacHas
rpanuna» pororddexra. lapnenue cera. OnbiThl I1. H. Jlebenera. Xummueckoe
JICCTBUE CBETA

Tema 4.2. Ctpoenue
aToma

Conep:kanue y4eOHOIro MaTepuasa

Mopenb aroma Tomcona. OnbiTel Pezepdopaa o paccesauto o-vactuil. [ImanerapHas
mojenb atoma. [loctynatsl bopa. Uznyyenue u norsouienrue GOTOHOB MU MEPexoie
aToma C OJHOTO YPOBHs SHEPTUM Ha Apyroil. Buasl ciekTpoB. CiekTp ypoBHEH
SHEPIruM aToMa Bofopoaa. BoaHoBele cBoiicTBa yactull. BonHbl ne bpoiins.
KopnyckynsipHo-BoIHOBOMN Ayanu3M. CHOHTaHHOE U BBIHYXJACHHOE U31y4EHHE

Tema 4.3. AToMHOE
SIPO

Conep:kanue y4e0OHOIro MaTepuasia

DKCIIEpUMEHTHI, 10Ka3bIBAIOIINE CII0)KHOCTh CTPOEHHUS a1ipa. OTKpeITHE
paanoakTuBHOCTH. OnbITH Pezepdopaa o onpeneaeHuo cocTaBa paJioakTUBHOTO
m3mydeHusi. CBolicTa anb(da-, 6eTa-, raMMa-u3IydeHus. Biusaue painoakTHBHOCTH
Ha >KMBBbIE OpraHu3Mbl. OTKpBITHE POTOHA U HEWTpoHA. HykiioHHast Moaenb sapa
I'eitzenbepra—lBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3otomsl. Anbda-
pacriaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaIMOAKTUBHOTO pacmnaja. DHEPTUs CBSI3M HYKJIOHOB B siape. SAnepHbie cuibl. Jledekt
Macchl saapa. AnepHeie peakuuu. JleneHue u cuHTe3 saaep. AnepHslid peakTop.
Tepmosaepuslii cuaTes. [IpodaeMbl 1 TEPCIEKTUBHI SASPHON SHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKThI SICEPHON SHEPreTUKHU. DIIEMEHTapHbIe YacTUIbl. OTKpbITHE
NO3UTpOoHA. MeTo bl HAOMIOIEHUS U PETHUCTPALIUU 3JIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hr3nyeckoil KapTHHBI MUpa

IIpakTHyeckoe 3aHATHE:
JlabopaTopHbIe pabOTHI, MPAKTHKYM 110 TEMaM

JIP 1-33, M1-50,
I11-13

S PA3JIEJL. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

Tema 5.1. DneMeHTbI
acTpo(U3UKH

Conep:xanue yueOHOro MaTepuasa
Dransl pa3BUTUA acTpoHOMHUH. [IpHUKIIaIHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE
acTpoHOMHUU. [IpUMEHUMOCTh 3aKOHOB (DM3UKHU AJIs1 00BSICHEHHSI TPUPOIbI

JIP 1-33, M1-50,
IT1-13




KOCMHYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHX HccieioBaHui. COBpEeMEHHBIE
ONTUYECKUE TEJIECKOIBI, PaUOTEIECKOIbI, BHEaTMOC(hepHast acTpoHOMUs. Bua
3BE31HOrO Heba. Co3Be3 M, IPKHUE 3BE3/IbI, IUIAHETHI, UX BUIUMOE JIBUKCHHUE.
Conueunas cucrema. Connue. CosiHeuHasi akTUBHOCTb. McTounuk snepruu CosHIa u
3BE31. 3BE3/Ibl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMMa «CIeKTpaIbHbIN KJIACC —
CBETUMOCTb». 3BE3/IbI INIABHOM IOCIIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB) JIJIs 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTU. BHYTpeHHEE cTpoeHue 3BE3 L.
CoBpeMeHHBbIE NPEACTABIEHNUS O IPOUCXOKACHUN U 3BoJroLnn ColHIA U 3BE3 .
Oranbl )ku3HM 3BE€31. Mieunsiil [IyTe — Haina ["anaktuka. [Tonoxkenue u ABM>KeHNE
Connua B I'anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE IbIPHI B
aapax ranaktuk. Becenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pa3zberanue
rayiakTuk. Teopust bonbmioro B3peiBa. PenukroBoe nsnydenne. MacmrabHas
cTpykrypa Beenennoii. Meraranakruka. Hepeménasie mpo0ieMbl aCTpPOHOMHUH

[Tpomexxyrounas arrecrarus — nuddepeHITMPOBAHHBIN 3a4eT]

Bcero:

78




3.YcaoBus peannsanuu o01meodpa3oBaTeJbHOH THCHUIINHBI

3.1. Jas peanu3anmum nporpaMMbl yuyeOHOH AUCHMIUIMHBI JOJDKHBI OBITh
MPEAYCMOTPEHBI CAEAYIONINE CeIUATbHbIE TOMEIICHUS:

VYuebHas ayauTopus s TPOBEACHUS 3aHATUH BCEX  BHJOB,

MPETYCMOTPEHHBIX
oOpa3oBaTrebHON TPOrpaMMON, B TOM YHCJIE€ TPYNINOBBIX U HHAWBUIYaTbHBIX
KOHCYJIbTAIU I,

TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHOU aTTeCTallli, OCHALIeHHast 000pYyJOBaHUEM,
TEXHUYECKUMH CPEICTBAMU OOYUEHUS U MaTepUATIAMHU, YYUTHIBAIOIIUMHU TPEOOBAHUS
MEXIYHApOAHbBIX CTaHIAPTOB

Crenuanu3upoBaHHas MeOeIb:

KOMIUTIEKT y4eOHOW MmeOenu (CTOJ, CTYN) MO KOJUYECTBY OOYYaIOIIMXCS, KOMIUICKT
Mebenu s

npernojaBaTesis; MapKepHas JocKa.

TexHuueckue cpencTBa 00ydeHus:

KOMIIBIOTEp B cOOpe AJis penoaBaTes, IpoeKTop, IKPaH.

[lepeueHp JIHIIEH3MOHHOTO TPOrPAMMHOTO 0OECIIEYEeHHsI, B TOM YHCJIE OTE€UECTBEHHOTO
MIPOU3BO/ICTBA!

Windows 10, Koncynsrantllmoc, Kaspersky Endpoint Security. KommbroTepHas
TEXHUKa C TMOJKIIOYeHHEeM K ceTu «VIHTepHeT» U JOCTymOM B 3JIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENbHYIO Cpeny duauana.

VYyeOHast ayauTopust Il TPOBEACHUS 3aHATUNH BCEX BUIOB, IMPEIyCMOTPEHHBIX
o0pa3oBaTeNpbHOM MpPOrpaMMoii, B TOM 4YHCIE TPYINOBBIX M HHIUBUAYAIbHBIX
KOHCYJbTAIlMi, TEKYIIEro KOHTPOJII M IMPOMEXKYTOYHOH aTTECTAlluH, OCHAIICHHAS
o0opy/noBaHUEM, TEXHHUYECKMMM  CpEICTBAaMU  OOy4eHHs] U  MaTepualaMi,
VUUTHIBAIOIIMME TPeOOBaHUS MEKIYHAPOJIHBIX CTaHAAPTOB, B T.4. ais jui ¢ OB3 u
WMHBaJIMIaM{, OCHAIIEHHas OOOpYyIOBaHHMEM M TEXHUYECKUMHU CpPEACTBAMH OOYy4eHHUS
Crennanu3upoBanHasi Mebenb 1 000pyOBaHHE:

KOMIUICKT y4eOHoW wmebenu (CTOn, CTyJd) TO KOJIWYECTBY OOy4arommxcs, B T.4.
a/1arTHBHAS

napra s aun ¢ OB3 u nHBaMIaMu; KOMIUIEKT MeOeIu ISl IPeroaaBaTens; MapKepHas
JI0OCKa; WHTEpaKTHBHAas JOCKA; IEPEHOCHbIE HACTOJBHBIE HIPBI: IIaXMaThbl, IIAIIKH,
TaKTUIILHBIC

HIAIIKK, TAKTUIbHBIE IIIAXMaThI.

Texuuueckue cpencTBa 00ydeHus:

KOMIIBIOTEp B cOope uisl IperogaBaTesi; KOJIOHKH; IPOEKTOp, KOMIIbIOTEp B cOope s
JUIl ¢ HApYIICHUSIMU 3pEHUS ¢ KiaBuaTypoi bpaitns, mepeHocHoe o0opynoBaHuEe NSt
cmabocipImanux: HHAYKIIHOHHAs cuctema (nHaykuuonHas netiss) LOOPHEAR-150.
[lepeueHb JIMIIEH3MOHHOTO MPOTPAMMHOI0 00ECIIeUeHHs], B TOM YHUCIIE OT€YECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Koncynerantllmoc, Kaspersky Endpoint Security. Kommbrorepnas
TEXHUKa C TMOJKIIOYeHHEeM K ceTu «VIHTepHeT» U JOCTymoOM B 3JEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENBHYIO Cpeny duauana.

[TomernieHnue st CAaMOCTOSITENBHOM pabOTHI 00YJaIOLTHXCS.

Crnenmanu3upoBaHHasi MeOEIb:

KOMIUIEKT yueOHOI Mebenu (CToJ, CTYy/d) MO KOJIMYECTBY OOYYAIOMIMXCS; KOMIUIEKT
mebenn i

MperoaBaTelis; MapKepHas JOcKa.

TexHuueckue cpeacTBa 00ydeHus:

KOMITHIOTEp B COOpe ISl TPErojiaBaTesisi; KOMIBIOTEPhl B cOOpe UIsi 00yJaronIuxcs;
KOJIOHKH; IPOEKTOP, SKPaH.



[TepeyeHs JIMIIEH3MOHHOTO TTPOrPAMMHOTO 00ECIICYCHHS, B TOM YHCJIE OTCUYSCTBEHHOTO
npou3BoacTBa:  Windows  Server 2016, Windows 10, Microsoft Office,
KoncynwsrantlLmtoc, Cucrema 'APAHT, Kaspersky Endpoint Security.

KommpioTepHass TexHMKa C MOAKIIOYeHHeM K cetn «MHTepHeT» M gocTymom B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeNbHYIO cpeny (huamnana.

3.2. UudopmanuoHHoe odecriedeHne

o0yuenusi OCHOBHaAl IMTEpPaTypa:

1. BacunneB, A. A. ®usuka. bazoBeiii ypoBenn: 10—11 kimacchl : y4eOHHMK ISt
cpennero oomero oopazoanusi / A. A. Bacunwes, B. E. ®enopos, JI. [I. Xpamos.
— 2-e u3A., ucnp. u gon. — Mocksa : U3narensctBo fOpaiit, 2023. — 211 ¢. —
(O6meobpazoBarenpublii muki). — ISBN  978-5-534-16086-4. — Tekcr
anekTpoHHeld // OOpaszoBarenbhHas 1atdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/530393

2. Mycun, 1O. P. ®usnka: xonebanus, onTrvka, KBaHToBas (pu3nka : ydeOHOE TocoOue
TS cpeaHero mpodeccuoHabHOTO 0Opa3oBanus / FO. P. Mycun. — 2-e u3z., ucrp. u

a1, —
Mocksa : WzpmarensctBo FOpaiir, 2023. — 329c.—  (IIpodeccuonanpHoe
obpaszoBanmne). — ISBN 978-5-534-03540-7. — TekcT : SNMeKTPOHHBIN /!
Oo6pazoBarensHas wiardopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514404

3. Pomumonos, B. H. ®usuka. Yriyonennsiii ypoBeHnb: 10—11 kimaccel : yueOHUK st
cpenHero obmiero obpazosanusi / B. H. PomnonoB. — Mocksa : M3marenbcTBo
Opaiirt, 2023. — 201 ¢. — (O6meobpazoBaTenpHblid ukT). — ISBN 978-5-534-
16087-1. — Texkcr : anekTpoHHbIi // O6pazoBarenbHas margopma KOpaitt [caiit].
— URL: https://urait.ru/bcode/530394

JlonoJiHUTeIbHAS JINTEpaTypa:

1. Kanamaukos, H. II. ®usuka : y4eOHMK ¥ TPAKTUKYM JUISI CPEIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamnuukos, C. E. MypaBseB. — 2-¢
W3]1., Iepepad. u 101, —
Mocksa : WzparensctBo FOpaiir, 2023. — 496 c.—  (IIpodeccuonanpHoOE
obpazoBanmne). — ISBN 978-5-534-16205-9. — Texcr : DNEKTPOHHBIN /!

OobpazoBatenbHas mnatdgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/530614

2. BacunbeB, A. A. ®usuka : yueOHOEe mmocoOue st cpeaHero npodeccuoHaIbHOTO
obpazoBanusi / A. A. Bacunbes, B. E. ®enopos, JI. /I. XpamoB. — 2-e u3f., ucmp.
unon. — Mocksa : U3narensctBo FOpaiit, 2023. — 211 ¢. — (Ilpodeccrnonansroe
obpazoBanne). —  ISBN 978-5-534-05702-7. —  Tekcr

AJICKTPOHHBIN /!
O6pazoBatenpHas miardopma FOpaiirt [caiit]. — URL:
https://urait.ru/bcode/514208

3. Ponuonos, B. H. ®u3suka : yauebHOe mocobue i cpeHero npoheccuoHaIbHOrO

obpazoBanus / B. H. PomumoHoB. — 2-¢ u3n., ucnp. u npom. — Mocksa :
NznarensctBo FOpaiit, 2023. — 265 ¢. — (IIpodeccuonansHoe 0Opa3oBaHue). —
ISBN 978-5-534-07177-1. — Texkct : »snektpoHHblii // (OOpa3zoBarenbHas

wiargopma FOpaiit [caifr]. — URL: https://urait.ru/bcode/512604
4. S3es, C. A. Actponomusi. ConHeuyHas cuctema : yuyeOHoe mocoOue JUtst CpeTHEro




npodeccuonansHoro  obpazoBanusi/ C. A.f3eB; mom  Hay4HOU

penakiuen
B. T'. Cypauna. — 3-e uzna., nepepad. u non. — Mockga : MznarensctBo FOpaiiT,
2023. —
336 c. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-08245-6. —
Tekcr :
AIEKTPOHHBIN /! Ob6pa3oBarenbHas mwiatdopma IOpaiit [calT].

URL: https://urait.ru/bcode/516345

3.3.Peaqinzanms 3J;1eMEeHTOB NPAKTHYECKOH MOATOTOBKH

[IpakTHyeckass TMOATOTOBKA TIPU peaTH3aldd y4eOHBIX TIPEJAMETOB, KYpPCOB,
IUCUUIUTAH  (MOJyYJel) OpraHu3yeTcss IyTeM TMPOBEACHUS MPAKTHUYSCKUX 3aHATHH,
MPAaKTUKyMOB, JA0OPAaTOPHBIX pabOT ¥ HHBIX AHAIOTHYHBIX BHUIOB Y4EOHOU
NESTeIhHOCTH, TPEAYCMATPHBAIOIINX yJacTHE OOyYArOIIUXCsI B BBITIOJHEHUHU OTACITBHBIX
3JIEMEHTOB paloT, CBA3aHHBIX C OyAyIel MpoPeCCHOHATBHON EATeTLHOCTHIO.

[lpakThyeckass TOATOTOBKAa MOXET BKIIOYAaTh B ce0s  OTHENbHBIC 3aHITHUS
JCKIUOHHOTO THUIIa, KOTOpBIE MpPEIyCMAaTPUBAIOT Iepefady y4eOHoW HH(pOpMauu
o0yJaromumcsi, HeOOXOIUMON [UIs TOCIIEAYIOIIETO BBIIOJIHEHUsI paboT, CBA3aHHBIX C
Oyayieit nmpodeccuoHaNbHON e TeNTbHOCTHIO.

3.4.BocniuraTesqbHAs COCTABJSIIOMIAS POTPAMMbI
BocnurarenpHass cucrema B YHUBEpPCUTETE HampaBieHa Ha (opMmupoBaHHE H
pa3BUTHE MHTEIUIEKTYalbHOM, KYJIbTYPHOW, TBOPYECKOW, HPABCTBEHHOW JIMYHOCTU
oOydaromerocs, OyayIero CIenuainucTa, COYETAIIIero B cede MpodecCHOHAIBHBIC
3HaHHUA M YMEHUS, BBICOKHE MOpalbHbIE W IMaTPUOTHYECKHE KadecTBa, 00JIaJaroIiero
MPaBOBOM 1 KOMMYHUKATUBHOW KYJIbTYpOH, aKTUBHOM I'Pa)KIaHCKOHN MTO3UIUEH.

Vueonsni npeamer COO.01.11 dusuka cnocoOCTBYET Pa3BUTHIO JIMYHOCTHBIX
pe3ynbTaroB JIP 1-34 B cootBeTcTBHU C [Iporpammoit BocrinTaHus 00y4aromIuXCsl.

3.5 lIpumMeHeHHe JTEKTPOHHOI0 00y4YeHHsI M IUCTAHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOT Uil
[Ipu peanuzanuu oOpa3oBaTeNbHON NporpamMmbl 00pazoBaTeNbHAs OpPTaHU3ALMS
BIIpaBe MPHUMEHATH JJIEKTpoHHOE 00ydeHue (D0O) W NUCTAHIIMOHHBIE 0O0pa30BATEIHHBIC
texnosoruu (JIOT).
[Ton snekTpoHHBIM 00yUYE€HHEM TOHUMAETCSl OpraHu3alys 00pa3oBaTeIbHON
ACATCIIbHOCTHU

C TMpPUMEHEHHEM CcoJepiKalieiics B 0a3aX, JaHHBIX M HCHOJb3yeMOW TpU peau3aliu
o0pa3oBaTeIbHBIX nporpaMmm nHbOpMaIUu u o0ecreYnBaroInuX ee
00paboTKyHH(POPMAIIMOHHBIX TEXHOJIOTHH, TEXHHYECKHX CPEJICTB, a TAKKe MH(POPMAIIMOHHO-
TEJIEKOMMYHHKAIIMOHHBIX CeTel, 00eCIIeunBarONX Mepeaady Mo JIMHHUSAM CBS3U YKa3aHHOU
WHPOpPMALIMY, B3aMMOJCHUCTBHE OOYYAIOUIMXCS M IeJaroruueckux paboTHukoB. [lox
JMCTAHIIMOHHBIMH ~ 00pa30BaTEIbHBIMH ~TEXHOJOTHUSIMU TOHUMAIOTCS  00pa3oBaTeIbHbIC
TEXHOJOTUH,  pealu3yeMble B  OCHOBHOM C  INPUMEHEHHEM  HH(POPMAIHOHHO-
TEJIEKOMMYHHKAIIMOHHBIX CETeH IMPH ONOCPEIOBaHHOM (HAa PACCTOSHHU) B3aUMOJICHCTBUU
00yJaronuMXxcs 1 TeIarormIecKuX paOOTHUKOB.

3.6. Oco0eHHOCTH OpraHM3anuu 00pa30BaTeJIbHOM AeATeILHOCTH JJIs JIUIL ¢
OrPAHUYEHHBIMU BO3MOKHOCTAMM 310POBbS



AnanTanus pabouell mHporpamMmbl JAUCHUIIMHBI MPOBOJUTCS MPU  pean3aliu
aJanTUBHON 00pa30BaTEIbHOM MporpamMMbl (TIpH TPEAOCTABICHUU WHANBUIYATbHON
nporpammbl  peabunutanun win abunuranuu (MITPA) waBanmmma paspabaTeiBacTCcs B
COOTBETCTBHUH C €ro MOTPEOHOCTAMH) — B LENAX 0OeCreueHus NnpaBa WHBAIKOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0pOBbSl Ha IOJy4e€HHE MPO(PECCHOHATBHOTO
0o0pa3oBaHMs, CO3/1aHUSI HEOOXOAMMBIX JJIsl MOJNYYCHHS CPEIHEro MpoghecCHOHATHLHOTO
00pa3oBaHMs YCIOBHIA, a TakKe 00ecreueHus! JOCTHKEHUSI 00yJaloIMMHCS WHBAIUAMU
U JIMIAMU C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3[0POBBSl PE3YyJIbTaTOB (HOPMHPOBAHUS
MPAKTUYECKOTO OTBITA.

Wudopmanuss o0 croenuanbHBIX —YCIOBUSX, CO3JAHHBIX JUISI OOydaromuxcs C
OTpaHWYCHHBIMH  BO3MOXKHOCTAMM  3[I0pOBbs, pa3menieHa Ha caidre OUIIMAJIA
(https://www.dom-rsuh.ru/).

Jnst oOydenust wHBanuaoB u juil ¢ OB3, uMerommx HapylmieHHs OMOPHO-
JIBUTATEJIBLHOTO ammapaTa OOEeCHeunBaloTCs YCIOBHUS OECHpersiTCTBEHHOTO JOCTyNa B
yueOHbIe MMOMEUICHHUS, CTOJIOBYIO, TyaJIeTHbIC, IpyTrue MoMeleHus (Haluyue MaHIycoB,
MOpYYHEH, paCHIMPEHHBIX ABEPHBIX TPOEMOB U JIp.).

3.7. O0opyaoBanue y4eOHOro KadMHeTa 1JI 00yYAIOIUXCS ¢ PA3JIUYHBIMM BUIAMH
OrpaHMYEHUs 310POBbS

OcHamienre kaOuHeTa I0JDKHO OTBeYaTh 0COOBIM 00pa30BaTEbHBIM MOTPEOHOCTSIM
00yJaroImuxcst HHBAJIHMIOB U JIMII C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU 3710poBbsi. Kabuner
JOJDKEH OBITh OCHAIIEH O00OpyIOBaHWEM W Y4YEOHBIMH MECTaMH C TEeXHUYCCKUMH
cpeactBaMu  OOydeHHS il OOYYalOUIMXCS C Pa3IMYHBIMH BUAAMH OTPAaHHUYCHHN
3JI0POBBSL.

Kabuner, B koTOpoM oOOydYaroTCs JHIlA C HapyIIEHWEM CiyXa, JOJDKEH OBITh
000pynOBaH MHAYKIMOHHBIMU CUCTEMAaMH (MHAYKIIHOHHBIMH TIETIISIMH).

Jnst  cnaboBuasmux oOO0ydaloImMXcs B KaOMHETE MpEeayCMaTpUBACTCS HAIWYUE
KOMITBIOTEPHOW TEXHUKH I MpOCMOTpa yueOHOW MHGOpMaluu Mpu MOMOIIU BHUIEO-
YBEJIMYUTENEH, HCIIOJIb30BaHKUE KIaBHATYPHI cO MIpupTOM bpais.

Jlnst oOydaronuxcsi ¢ HapyHIEHHEM OIOPHO-IBUTATEIBHOTO ammapara KaOWHEeT
JOJKEeH OBITh 000PYAOBaH aJaNTUBHBIMU APTaMU C PErYITHMPOBKOM BBICOTHI.

BrlmeykasaHHoe OCHAlllEHHE YCTaHABIMBAeTCs B KaOMHETE NPU  HAIMYUH
o0yyJaroImuxcs 1Mo aJanTHPOBAHHON 00pa3oBaTeIbLHON MPOrpaMMe C YU€TOM MMEIOIIEToCs
TUIIA HapYIIEHUH 3/10pOBbs Y 00yHaromerocs.

HpI/I H606XOI[I/IMOCTI/I npeaoCTaBIIAIOTCA OecruiaTHO CIICIHUAJIbHBIC y‘—IeﬁHI/IKI/I )51 y‘—IeﬁHBIe
mocoOusi, wWHas ydeOHas jmrTeparypa. MMeercs BO3MOXKHOCTh TIPEIOCTABICHUS YCIIYT
aCCUCTCHTA,
okasbiBatoniero odydaromumcs ¢ OB3 HEoOXOaUMYyI0 TEXHMYECKYIO TOMOIb, B TOM
qHcIIe YCIyT CypAONEepEeBOAUYUKOB U TU(IOCYPIOTIEPEBOIUNKOB.

3.8. ®opmMbl M MeTOAbI KOHTPOJISAA U OLIEHKH Pe3yJIbTATOB 00y4YeHUs

[Ipumensiemble npu peanuzanuu padoudeit mporpaMmbl GOPMBI U METOABI KOHTPOJIS
MIPOBOJISATCS C YYETOM OTPaHHUCHHS 310POBbs 00YUYAIOIIUXCSL.

[lenbio TEKyIIero KOHTPOJIS SIBISETCS CBOEBPEMEHHOE BBISIBJICHHE 3aTPYIHEHUH U
OTCTaBaHUN 00Y4YaroIIEerocs ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSMHU 370POBbsI U BHECEHUE
KOPPEKTHBOB B y4eOHYIO eSITEIbHOCTD.

dopma  TPOMEKYTOUHOM aTTeCTAallMM  YCTaHaBJIMBAETCS c Y4YETOM
MHIUBUAYAIBHBIX MCUXO(DU3NUECKUX 0COOCHHOCTEH 00ydYarolmuXcsi HHBAUAOB U JIUII C
OrpaHUYCHHBIMH BO3MOXHOCTAMU 310POBbSA (yCTHO, IINCHbMCHHO Ha 6yMare, IINCHbMCHHO
Ha KOMITBIOTEpE, B (popMe TECTUPOBAHHUS U T.I1.).



[Tpu mpoBeeHUN MPOMEKYTOUHOI aTTeCTallui 00yJaroUeMycCsl IPEI0CTaBIsAeTCS
BpeMs Ha TOATOTOBKYK OTBETY, yBEJIMUEHHOEe He Oojee 4yeM B TpH pasa oT
YCTAHOBJIEHHOT'O JUIsl IOATOTOBKU K OTBETY 00YYaIOLIUMCsl, HE UMEIOLIUM OrpaHUYEHHH

MO0 COCTOAHHIO 3I0POBbA.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB
OCBOEHUSA OBIIEOBPA3OBATEJIBHOM

JANCHUITINHBI

Pe3yabTarnl 00y4eHus

Kpurepum oueHku

MeToabI OLIEHKH

B pe3ynbrare 0CBOCHUS AUCITUTUIMHBI
00yJaronuics TOJDKEH YMETh:

-chopMHpOBaTh TPEACTABICHUE O pPOJIU |

MECTE busuku u aCTPOHOMUU

COBPEMEHHOM Hay4YHOW KapTMHE  MuUpa, O

crucreMooOpasymomeil  posiu ¢m3uku B
[Pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU U
COBPCMCHHBIX TeXHOHOI‘Hﬁ, (o) BKJIAJEC
pOCCHIICKHX U 3apyOeKHBIX YICHBIX-
(U3UKOB B pa3BUTHE HAYKHU; IIOHUMaHUE
(Gu3nyeckoii  CymIHOCTH  HaOJI0aeMbIX
SIBJICHMH MHKPOMHpPA, MaKpOMHpa I/I

Meramupa; IOHMMaHUe PO aCTPOHOMUU B
[IPAKTUYECKON  JEATEIBHOCTH YEI0BEKa "

nanpHeiIemM HAYYHO-TEXHHUECKOM
[pa3BUTHH, POIU GU3UKU B (POPMUPOBAHUHT
Kpyrozopa U QyHKIIMOHATBHON IPaMOTHOCTH
UCJIOBCKA JIs1 pPCHICHUA TMPAKTUYCCKUX

3ajay;
- chopMupoBaTh yMEHHE  PaCIO3HABATH
buznIecKue SIBIICHUS (TIPOIIECCHI) u

00BACHATHL UX Ha OCHOBE N3YUCHHBIX
3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSMOJIMHEHHOE  JBIIKEHHE, CBOOOJTHOE

MagCHUEC TCII, ABUKCHUEC IO OKPYKHOCTH,

MHEPLUS, B3aUMOJICUCTBHE
Tel, KoJieOaTeIbHOE JBMKCHHE,
BOJIHOBOC JIIBHKCHUE;

Y cTHBIE OTBETEI
OLIEHMUBAIOTCS 10

nATUOAJUIBHON CUCTEME.

B{ 5 — OTIMYHO, IPAMOTHO,

IOJIHO U3JI0XKEH
MarepHan

4 — xoporiio,
JOTYCKaeTCs OJHA — JIBE

OILLIMOKU B U3JIOKEHUU
MaTepuasa U peueBbie

OILINOKH

3 — yIOBIETBOPUTEIIHHO
(B mIemoM TemMa
packpeiTa,

JOTYIICHBI pEYEBhIC

OIIIMOKHM)
2-
HEYJIOBJICTBOPUTEIBHO

(oOyuarommiics He
MOJKET U3JTI0KHUTh
MaTepuan)

OI11eHKH 3a TECTOBBIC
3aJ]aHKUs OLIEHUBAIOTCS
0 KOJIUYECTBY
pe30oHaHC,
-BBINIOJIHCHHBIX,
muddy3usi, Hampumep,
10 3amanmii.

10,- «5»

9,8, 7, -«4»

6,5- «3»

Mens1re 5 — «2»

OreHka B pamMkax
TEKYIIETO KOHTPOJIS

pe3yJIbTaToOB
BBIIIOJIHEHUSA

3alaHuN UIA
CaMOCTOSITETbHOH
paboTHI.

OneHka ycTHBIX

OTBETOB B
pe3ynbTaTe YCTHBIX

U TUCHhMEHHBIX
OIIPOCOB, KOTa

IIPOBEPAIOTCS

TEOPETHUYCCKHUE U
NPaKTHYECKHE
3HAHHS
00yJaronuxcs.

Orenka
BBITTOJIHEHHBIX
TECTOB, JIOKJIAJIOB,
MpEe3EHTaIHA.




HMITYJIbCA, MPUHIIUI CYNEPIO3ULIUU CHUTI,
MPUHIIMI PAaBHONPABHOCTH MHEPUHATBHBIX
CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KHHETUYECKYIO TEOPHIO CTPOCHHSI BEIIIECTRA,
ra3oBEIC 3aKOHEI, MepBbIi 3aK0H
TEPMOJIUHAMUKHU; 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa,
3akoH Oma 1S ydacTka 1enu, 3akoH Oma
JUISL TIOJTHOM DJIEKTPUYECKOM LM, 3aKOH
Jlxoyns - JleHiia, 3aKOH 3JIEKTPOMarHuTHOM
WHJYKLUH, 3aKOH COXPAHEHHS SHEPIuH,
3aKOH MPSIMOJIMHEHHOTO PACIPOCTPAHECHUS
CBETAa, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MPETOMJICHUSI CBETA; 3aKOH COXPaHEHUS
SHEPTUM, 3aKOH COXPAHEHMS] MMIYJIbCA,
3aKOH COXPaHEHHMS AJIEKTPUUYECKOro 3apsiia,
3aKOH COXpaHEHUs MacCOBOI0  YHCIA,
noctynatel bopa, 3aKk0H pagnoakTUBHOTO
pacmazna); YBEpEHHOE  HCIOJIb30BaHUE
3aKOHOB M 3aKOHOMEPHOCTEM MpHU aHAIU3e
(hbUBUYECKUX SBJICHUHN U TIPOIECCOB;

- YMEThb YYWTHIBATH TPAHUIGI TPUMEHEHUS
M3YYEHHBIX buzngecKux MOJICIICH:
MarepuaibHasi TOUKa, MHEPIUAIbHAsI CUCTEMA
oTcueTa, WJeaIbHBIM Ta3; MOJEIU CTPOCHUS
razoB, XUIKOCTEN W TBEPABIX TEN, TOUECUHBIN
JNEKTPUYECKUN  3apsil, sAepHas MOJelb
aToMa, HYKJIOHHAsg MOJE€Ib aTOMHOTO sjpa
MIpU penieHnr (PU3NIECKUX 3a71aY;

- BJIQJETh OCHOBHBIMHU METOJaMHU HAay4YHOTO
MMO3HAHUS, WCIOJIb3yeMbIMH B  (pusuke:
MIPOBOJIUTH MPSIMbIE M KOCBEHHBIE N3MEPEHHUS

¢busnuecknx BEJIMYMH, BbIOMpast
ONTUMAIIFHBIA ~ CITOCOO  W3MEpEeHUs u
UCIIONIb3YSl M3BECTHBIE METOABl  OICHKHU
MOTPEIIHOCTE  M3MEPEHUH, MPOBOJIHUTH
UCCIICIOBAaHUE 3aBUCHUMOCTEH (PU3UUECKUX
BEIMYMH C  HUCIOJB30BAHUEM  MPSIMBIX
U3MEpeHui, OOBSCHSTH MOJTyYCHHBIC
pe3yIIbTaThI, UCTIONB3YS dusnveckue
TEOPUH, 3aKOHBI M TIOHSTHS, W JeNaTh
BBIBOIBI; COOJIIOAATH MpaBHiia 0€3011acHOTO
TpyAa TpU TPOBEACHUU HCCICAOBAHUA B
paMKax y4eOHOro SKCHepUMEHTa U y4eOHO-
MCCIICIOBATEILCKOM JESITEIThHOCTH C
HCII0JIb30BAaHUEMIN(POBBIX
W3MEPUTENBHBIXyCTPONCTBH
n1abopaTopHOTO 000pynOBaHUS;
c(OPMHPOBAHHOCTH TPEICTABICHUN O
METO/ax MOJTYYCHHUS HAYIHBIX
ACTPOHOMMYECKHX 3HAHHIA;

- copMUPOBATH YMEHUS PEIIATh PACUCTHHIE




3a/la4dl C SIBHO 3aJJaHHOW (hHU3HUECKOM
MOJIETIbIO, UCTIOJIB3Ys PU3NYECKUE 3aKOHBI U
MIPUHIIMITEL; HA OCHOBE aHAIM3a YCIOBUS
3a/1aud BBIOWPATh (DU3UYECKYIO MOJECIIb,
BBICTISITh  (PU3UYECKUE  BEIUYUHBI U
(hopMyITbl, HEOOXOIUMBIE JIJISl €€ PEIICHUS,

IIPOBOJUTHL  pacueTrbl WU OLIEHUBATh
peanbHOCTh IIOJIyYEHHOT' O 3HAa4YCHUS
¢buznyeckoi BEJINYUHBI, pewiarb
KaueCTBEHHbIE 3a1a4u, BBICTpanBas

JIOTUYCCKH HCIIPOTHBOPCYHUBYIO LHECTIOYKY
pacCyXIeHHIl C OMOpON Ha M3YUYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UIECKHEC
SIBIICHUS;

- chopMHpoBaTH  yMEHHUS  MPUMEHSATH
MOJTydeHHBIC  3HAHWUA  JUIS  OOBSCHEHUS
YCIIOBHI MpOTEKaHWsI GU3NUECKUX SIBJICHUHN B
NpUPOJE H JUIsl TPUHATHAA MPAKTHUYECKUX
pelieHuit B TMOBCEIHEBHOW JKM3HU  JIJIS
obecrieyeHns1 0€30MACHOCTH TIpU OOpaIrieHun
¢ OBbITOBBIMH TIpHOOpPaMH U TEXHHUUYECKUMHU
YCTPOWCTBAMH, COXPAaHEHHSI 370pPOBbI U
COOIIOCHUS HOPM SKOJIOTMYECKOI0
ITOBEJICHUS B OKpY>KaroIen cpene;
MMOHUMaHWe HEOOXOJUMOCTH TMPUMEHEHUS
JNOCTHKCHUA (U3WKH ¥ TEXHOJOTHH IS
palMoHAIBHOTO MPUPOIOTIONB30BAHNS;

- chopMupOBaTH COOCTBEHHYIO TIO3UIIHIO 10
OTHOLICHHIO K (u3nyeckorr HHPOpMaIu,
MOJy4aeMOi W3  pPa3HbIX  HMCTOYHHUKOB,
YMEHHUH MCII0JIb30BaTh MU(POBEIC

TEXHOJIOTUHU JUTSE MOUCKa,
CTPYKTYpUPOBaHHUS,  HUHTEpPIpEeTalud U
NpeACTaBlIeHUs  y4yeOHOM W HaydHO-
NOMyJsIpHOM ~ mH(pOpMaluu;  pa3BUTHE
YMEHUH KPUTHUYECKOTO aHanm3a
NoJTy4aeMoi nHpopMaImu;

- BJIaACTb YMCHUAMU paGOTaTB B rpymmne ¢
BBIMIOJIHEHUEM  PA3JIMYHBIX  COIHABHBIX
poJiei, IUIaHUpOBaTh pabOTy  TPYIIIEI,
palluOHAJIBHO paCpCaACIIATh ACATCIbHOCTL B
HCECTAaHIAPTHBIX CUTyalusx, aZICKBAaTHO
OLCHUBATHL BKJIaA KaXXJ0ro M3 YYaCTHUKOB
TPYNIIBI B pEIIEHHE paccMaTpUBaeMOn
poOJIEMBI;
- BIaAeTh (ChOpMUPOBAHHOCTH

NpEeJICTaBICHUI ) IPABUIAMH 3AIHCH
¢buznyeckux Gopmyn perbepHO-TOUSUHOM
cuctembl o0o3Hauenuit JI. bpaiins (s
CJIETIBIX U CIA0OBUIAIIMX O0yUYaIOUTNXCS).




OrneHka TUYHOCTHBIX PE3yJbTaTOB MOKET OBITh MPOM3BEJCHA C IPUMEHEHUEM CIIETYIOLTIX
(dhop™M OolleHUBaAHUS:

- TmepcoHUGUIMPOBaHHAS (IEMOHCTPHUPYIOMIAs JOCTIKEHUS KOHKPETHOTO 00YJaroIerocs);

- HemepcOHU(UIMPOBAHHAS (XapaKTepu3yroIlas JOCTHKEHUS B Yy4eOHOH rpymme, Yy
KOHKPETHOTO IeIarOTHYeCKOro paboTHHUKA, B 00pa30BaTeIbLHON OpraHU3alUH B IICJIOM);

- KauecTBEHHAas (M3MEpEeHHas B HOMUHATHBHOM IIKaJle: €CTh/HET);

- KOJMYeCTBEHHAas (M3MEpEHHasl, HapUMep, B PAHTOBOH IIKaje: O0JbIIe/MEHbIIE);

- MHTerpajibHas (OIICHEHHas C MOMOUIbI0 KOMIUIEKCHBIX TECTOB, MOPT(OIHMO, BBHICTABOK,
MIPE3CHTAIINN );

- nuddepeHpoBaHHas (OI[EHKA OTAEIbHBIX aClIEKTOB PAa3BUTHS).

[Tpu 5TOM MOTYT mpeayCMaTPUBATHCS CIEAYIOLIUE METOAbI OLIEHUBAHUS:

- HaOIIOOEeHUE;

- moptdomuo;

- OKCIIepTHAas OICHKAa,

- CTaHJapTHU30BAHHBIE OMPOCHUKH;

- TMPOEKTUBHBIE METO/IBI;

- CaMOOIICHKa;

- aHaNW3 NMPOJYKTOB JEATEILHOCTH (IIPOEKTOB, IPAKTUUYECKUX, TBOPUECKUX padoT) U T.J.
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