AHHOTAUMSA

K padoueii nporpamMme no yueonomy npeamery OOIly.11 @uzuka

Pabouass mporpamma paspaboraHa B cooTBeTcTBUM C DegepanibHbBIM
roCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO 00IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccurn  09.01.04 Hanaguwk anmapaTHBIX UM NPOTPAMMHBIX  CPEICTB
UH(POKOMMYHUKAIIMOHHBIX CHCTEM, YTBEPKACHHBIM IMPUKa30M MUHIPOCBEIICHNUS
Poccun 11.11.2022 N 965.

VYyeOnslii  npeaMer  «®Puszuka»  SBISETCS  00S3aTENBHONM  YacThIO
o011eo0pa3oBaTeIbHON IOJATOTOBKHU OCHOBHOM npo¢ecCuoHaIbHON
o0pa3oBaTeIbHON MPOrpaMMbl — MPOrPAMMBI TOJTOTOBKH KBATH(UITUPOBAHHBIX
pabounx, cayxamux 1o npodeccun 09.01.04 Hanmaguuk anmapaTHBIX W
MPOTrPAMMHBIX CPEICTB UHPOKOMMYHHUKAIIMOHHBIX CUCTEM.

Conepxxanue mporpaMmbl yuyeOHoro mpeamera «Du3rkay HampaBiIeHO Ha
JIOCTUKEHUE PE3YJbTAaTOB €r0 U3YUYEHHUS B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC
COO c yuerom npodeccuonanbpHoi HanpaBiaeHHocTd OI'OC CITO

Oco0oe 3HaueHue yueOHbIi peaMeT UMeeT pu (GOPMHUPOBAHUM U PA3BUTHH
O0IIMX ¥ MPOPECCHOHATBHBIX KOMITETEHIIH.

OK O01. Beibupare crocoObl pemieHuss 3a7ad  npodecCHuOHATbHON
JEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBA IIOMCKA, AaHAIN3a U
MHTEpHpeTaluud HHPOpMaLIUK, U HTHPOPMALIMOHHBIE TEXHOJIOTUHU JIJISl BHITOJHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peaiu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pasBUTHE, IPEANPUHAMATEIBCKYIO NEeATEIbHOCTD B
npodeccuoHanbHOM cdepe, UCMOIB30BaTh 3HAHUS IO (PMHAHCOBOM TPAaMOTHOCTH B
Pa3TUYHBIX )KU3HEHHBIX CUTYyaIHsIX;

OK 04. D¢ddexTuBHO B3auMojAeHCTBOBaTh M pabOTaTh B KOJUICKTHBE U
KOMaH/IE;

OK 05. OcymectBisTh yCTHYHO M TMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanuu ¢ ydyeToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopeilcTBOBaTh  COXPAaHEHUIO  OKPYXalolIeil  cpeabl,
pecypcocOepexeHno, TPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI
OepeXIMBOTO MPOU3BOACTBA, A(P(EKTUBHO JEHCTBOBATH B YPE3BBIYAMHBIX
CUTYalUsIX;



I[IK 2.1. OcymectBiasiTb NPUEMKY M MOHTaX ammnapaTHbIX CPEJICTB
WH()OKOMMYHHUKAITMOHHBIX CHCTEM C ITPOBEPKON COOTBETCTBUS JOKYMEHTAITUN

I[IK 2.1. BpisBIAT M IMArHOCTHPOBATH HEUCIPABHOCTH WM MOBPEXKIACHUS
YCTPOUCTB WH()POKOMMYHUKAITMOHHBIX CHCTEM, B TOM YHCJIE TEPCOHATBHBIX
U(POBBIX YCTPOHUCTB U OPUCHON TEXHUKH.

I[IK 2.2. VYcrpaHaATh HEUCHPABHOCTH W  TOBPEXKACHUS  YCTPOWCTB
WH()OKOMMYHUKAIIMOHHBIX CHUCTEM, B TOM YHCII€ TNEPCOHAIBHBIX IU(MPOBBIX
YCTPOUCTB U O()UCHOM TEXHHKHU.

B pamkax mporpamMmbl y4eOHOTO mpeameTra 00ydaroIMMUCS OCBAaHBAIOTCS
anunoctHeie (JIP), meranpenmernsie (MP) u mpeamerneie s 6a3oBoro u
yriyosneHHoro ypoBHed uzydeHusi (IIP6 u IIPy) pe3ynbraThl B COOTBETCTBUU C
tpeboBanusimu OI'OC COO.

JIP8 — chopMUPOBAHHOCTh POCCHUMCKON Tpa)kIaHCKON HICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
PoauHoi, ropioctu 3a CBOM Kpal, CBOKO PoJIMHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOsIIII€e MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

JIP14 — oco3HaHMe TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

JIP16 — - screTHyeckoe OTHOIIEHHE K MHpY, BKJIOYas 3CTETUKY ObITa,
HAy4YHOTO W TEXHUYECKOrO0 TBOPYECTBA, CIOPTa, TpyJda M OOIIECTBEHHBIX
OTHOIIICHUH;

JIP23 — rOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTH MAaCTEPCTBA, TPYI0JII00HE;

JIP24 — TOTOBHOCTH K AaKTHUBHOU JEITEILHOCTH TEXHOJIOTMUYECKOH W
COI[MAJILHON HaIMpaBJIEHHOCTHU, CIOCOOHOCTh WHHUIMMPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOHSATH TaKyIO JAEATEIbHOCTD;

JIP25 — unTepec K pa3nuuHbiM chepaM npodeccCuoHaIbHON AESATETbHOCTH,
YMEHHUE COBEPILIATh OCO3HAHHBIM BBHIOOpP Oyaylield Mpoeccuu M peaan30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

JIP26 — TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U caMO00Opa30OBaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

JIP30 — ymeHue MPOTHO3UPOBATH HEOJATONPHUATHBIC OSKOJOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUMN, TPEIOTBpAIIaTh UX;

JIP33 — COBEpIICHCTBOBAHUE SI3LIKOBOM W YHMTATEIBCKOW KYJIBTYpPhl Kak
Cpe/ICTBa B3aUMOICHCTBUS MEXKTy JIFOJbMH U TIO3HAHUSI MUDA;

JIP34 — oco3HaHWE LEHHOCTH HAay4YHOW JESATENbHOCTH, TOTOBHOCTb
OCYILECTBJISITh MPOEKTHYIO ¥ UCCIIEIOBATENBCKYIO IEATEIbHOCTh UHANBUYIBHO U
B IpyIIIIE.

MP1 — camocrosTenbHO (HOpMYIUPOBaTh U aKTYalU3UPOBATH MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;



MP2 — ycraHaBnMBaTh CYIIECTBEHHbId NPU3HAK WM OCHOBAHMS IS
CpaBHEHUS, KiacCU(pUKAITUU 1 0000IIEHNUS;

MP3 — onpenensTe nenu AeaTeIbHOCTH, 331aBaTh NapamMeTPbl U KPUTEPUU UX
JIOCTUKEHUS,

MP4 — BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

MPS5 — BHOCUTH KOPPEKTUBBI B JESTEIbHOCTh, OLIEHHBATH COOTBETCTBHUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MMOCIEACTBUM €SI TENbHOCTH;

MP6 — pa3BuBaTh KpEaTUBHOE MBIIUICHUE IPU PEIICHUH >KU3HEHHBIX
po0em;

MP8 — cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSATEIILHOMY MOHCKY METO/IOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

MP10 — dopmupoBaHue HAay4dHOTO THUIIA MBIIUICHUS, BIaJCHUE HAYYHOMU
TEPMUHOJIOTHEHN, KJIFOUEBBIMHU OHATUAMHU U METOAAMU;

MP12 — BBIABIATH NPUUYUHHO-CIEACTBEHHBIE CBSI3M U AKTYaJIU3UPOBATH
3a/lady, BBIJBUTaTh TUIOTE3y €€ pELICHUs, HaXOIUTh AapryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKJICHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUHU PEIICHNUS,

MP13 — anaimm3upoBaTh MOJTYYEHHBIE B XOJI€ PELICHUsS 3aa4l PE3yJIbTATHI,
KPUTHYECKU OLEHUBAaTh UX JI0OCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

MP15 — pa3pabaTeiBaTh TUIaH PpEIICHUS MPOOJIEMBI C yYE€TOM aHau3a
MMEIOLIMXCSI MATEPUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

MP16 — ocymiecTBasaTh IieJeHANpaBICHHBIA TIOUCK TEePeHOca CPEJCTB |
croco0o0B JIEUCTBUS B MPO(PECCHOHATBEHYIO CPEY;

MPI17 — yMeTh NEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MP18 — ymeTh HHTETpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

MP19 — BbIIBUTATh HOBBIE WJIEH, MpeAJiaraTh OPUTHHAJBHBIE MOIXOJbI U
peleHus

MP21 — BnaseTh HaBbIKAMH TTOJTYYEHUSI MHPOPMAIIMHU U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATENILHO OCYIIECTBIISITh TMOUCK, AaHAJIU3, CHUCTEMATH3alUI0 U
HWHTEpIIpeTaluio HH(pOopMaIMK pa3IMIHbIX BUJIOB U (OPM MPEACTABICHUS,

MP28 — BraaeTh pa3auyHbIMU CIIOCOOAMU OOIIICHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHyTO H JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHUS C
WCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

MP31 — mnoHuMMaTh ¥ UCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUYaIbHON paOOThI;

MP33 — npuHHMaTh LEIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBaTh U
KOOPAUHUPOBATh JEUCTBUSL IO €€ JOCTWIKECHHMIO: COCTaBJISITh IUIAH JEHCTBUM,



pacnpenenarTh pojid C y4eTOM MHEHUW YYaCTHUKOB OOCYXJAaTh pe3yibTaThl
COBMECTHOM padoThI;

MP36 — KOOpAWHUPOBATH M BBHIMIOJIHATH PabOTy B YCJIOBHSX pPeajbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBHUS;

MP37 - ocymiecTBIATH TO3UTUBHOE CTPATETUYECKOE MTOBEJICHNUE B PA3TUYHBIX
CUTYaLUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM

MP38 — camMOCTOSITENBHO OCYHIECTBIIATh MO3HABATEIBHYIO AEATEIBHOCTD,
BBISIBJIAITH TPOOJIEMBI, CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHbBIE 3a7aud B
00pa30BaTEeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIUIX;

MP39 — caMOCTOSITENIBHO COCTaBIIATH IUIAH PELICHHS MPOOJIEMBI C YUETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

MP42 — nenaThb OCO3HAHHBI BBIOOp, apryMEHTHPOBAaTh €ro, Oparthb
OTBETCTBEHHOCTb 34 PEILIECHHUE;

MP46 — BnageTh HaBbIKAMU MO3HABATEIbHOW pedieKkcHu Kak OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHHMU

MPS55 — npuHHMaTe MOTHBBI M apryMEHTBHl IPYTHX JIOJACH IPU AHAIU3E
PE3YIBTATOB IEATEIBHOCTH;

MP56 — nmpu3HaBath cBO€ MPaBO U MPaBO APYTHUX JHOJEH Ha OIIUOKY;

MP57 — pa3BuBaTh CHOCOOHOCTh TMOHHUMATh MHpP C TO3UIUHU JPYroro
4eJIoBeKa

[TP61 chopmMupoBaHHOCTH MPEACTABICHUN O PO U MecTe (DU3UKH |
aCTPOHOMUU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, O CUCTEMOOOpa3yIOILEl poIH
(GU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCHUUCKMX M 3apyO€KHBIX YUYEHBIX-(PU3UKOB B pAa3BUTHE HAYKH;
NOHUMaHuE (PU3NYECKOW CYIIHOCTH HaOMIOJAEMBIX SBJICHUH MHKPOMHPA,
MakpoMupa W MEramMupa; IOHMMaHHE pOJM aCTPOHOMUM B IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W JAJbHEHMIIEM HAyYHO-TEXHUYECKOM DPa3BUTHH, POJIU
bu3uky B (HOpMHUPOBAHUU KPYTro3opa v (PyHKIIMOHATILHON TPAaMOTHOCTU YeJIOBEKa
JUTSL pEeLIeHUs] TPaKTUYECKHUX 3a]1ay;

ITP62 chopMUpPOBAHHOCTH YMEHMI pacro3HaBaTh (PU3MYECKUE SBICHUS
(mpouecchl) U OOBACHATH MX HAa OCHOBE M3YYEHHBIX 3aKOHOB: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOAHOE MaJIeHUE Tel, IBUKEHUE
0 OKPYXHOCTH, HHEpLUS, B3aUMOJEUCTBUE Tel, KoJeOaTeabHOE IBUKECHHE,
pPE30HAHC, BOJHOBOE ABMXKeHUE; nuddys3us, OpOyHOBCKOE ABMXEHHE, CTPOCHUE
KUJAKOCTEH M TBEpPABIX TeN, H3MEHEHHMEe o00beMa Tel TMpH HarpeBaHUU
(oxXJMaxxJaeHuun), TEIUIOBOE paBHOBECHE, HWCIAPEHUE, KOHJEHCAIMs, IUIABJICHUE,
KpUCTAJUTA3alUsA, KUIICHUE, BJIAXKHOCTh BO3[yXd, CBS3b CPEAHEN KHHETHYECKOU
HHEPrUU TETUIOBOTO ABUKEHUS MOJIEKYJI C aDCOTIOTHOM TeMIlepaTypoil, HOBBILLIEHUE



JABJICHWSI Tra3a IMpU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBS3b MEXIY
rapamMeTpaMl  COCTOSIHMS Tra3a B HM30Ipoleccax;  dJJICKTpU3alMs  Tel,
B3aMMOJICHCTBUE 3apsiiOB, HarpeBaHWE NPOBOJIHMKA C TOKOM, B3aWMOJICUCTBUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MNPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKECHHUE, IPEIOMIICHHUE,
uHTephepeHus, audpakuus W MOJSpU3alus CBETa, JUCIEpPCUS CBETAa;
dboTornexTpudeckuit 3G EeKT, CBETOBOE NaBICHUE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS! U UCKYCCTBEHHAs paJINOAKTUBHOCTb;

[1P63 BnajgeHHe OCHOBOMOJATAOIIMMU (U3MUECKUMU TOHITHSIMH U
BEJIMUYMHAMH, XapaKTEPU3YIOMUMHU (U3UYECKUE TMPOIECChl (CBA3AHHBIMU C
MEXaHHUYECKUM  JBWKEHHEM,  B3aUMOJACHCTBHEM  TEJI,  MEXaHUYECKUMU
KOJICOAHUSIMU W BOJIHAMU;, AaTOMHO-MOJICKYJIIPHBIM CTPOCHHEM  BEIECTBA,
TEIUIOBBIMU MPOLIECCAMH; JIEKTPUUECKUM U MAarHUTHBIM MOJISIMU, SJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHUTHHIMUA KOJICOAHUSIMU U BOJIHAMH;, ONITUYECKUMH SIBJICHUSIMU;
KBAaHTOBBIMU  SIBJICHUSMH,  CTPOGHHEM  aroMa W  aTOMHOIO  sijipa,
PaIMOaKTUBHOCTBIO);  BJIAJICHME  OCHOBOIOJAralollMMU  aCTPOHOMUYECKUMU
MOHSATUSIMU, TIO3BOJISIIONIMMHU XapaKTepU30BaTh MPOIECCHl, MPOUCXOJAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEXXTaJaKTUYECKON cpejie; ABUKEHIE HEOECHBIX
TEJ1, DBOJIIOLIMIO 3Be3]1 U BceneHHol;

[TP64 BnameHwe 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOpHSAMHU (3aKOH
BcemupHoro Ttarorenusi, I, II wm III 3akonsr HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPTUM, 3aKOH COXPAHEHUS WUMITYJIbCa, MPUHIUI CYNEPIO3UIUN
CUJI, IPUHIUMIT PABHONPABHOCTH WHEPIUAIBHBIX CHUCTEM OTCUETa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIE 3aKOHbBI, MEPBBIM 3aKOH
TEPMOJMHAMUKU; 3aKOH COXPAHEHUS DJIEKTPUIECKOT0 3apsia, 3akoH KynoHna, 3akoH
OMma gns yyacTka 1enu, 3akoH Oma i MOJHOM 3JIEKTPUYECKOW UENU, 3aKOH
Jxoyns - JleHua, 3aKOH SJEKTPOMAarHATHOM HWHAYKUHH, 3aKOH COXPAaHEHUS
SHEPIruM, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUSI CBETA, 3aKOH OTPaKeHUs
CBETa, 3aKOH IPEJIOMIICHUS CBETA; 3aKOH COXPAHEHUS YHEPTUHU, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH COXpaHEHHUsl OJJICKTPUUYECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCOBOTO YHclia, TOCTyJaThl bopa, 3aKOH paJiMOaKTUBHOTO paciajia); yBEpEHHOE
MCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpHU aHau3e (GU3NYECKUX SIBJICHUN U
IIPOLIECCOB;

[1P65 ymeHHMe y4yMTHIBaTh T'paHUIbl MPUMEHEHUS W3YYEHHBIX (PU3MUECKHUX
MOJIeJIe: MaTepuaibHas TOUYKa, MHEpIMaabHas CUCTEMa OTCUeTa, UACalbHbIN ras;
MOJENN CTPOEHHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUEUHBIM SJIEKTPUUECKUN
3apsii, AI€pHasl MOJIENb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIApa MPU PELIEHUN
bu3nuecKux 3aaay;



[IP66  BiajgeHWe  OCHOBHBIMM  METOJAMU  HAY4YHOIO  IIO3HAHUA,
UCIIOJIb3yEMbIMH B (DU3MKE: MPOBOAMTH MNPSIMbIE W KOCBEHHBIE HM3MEPEHUS
bu3nYeCKUX BETUYMH, BHIOWpas ONTUMANIbHBIN CIIOCO0 M3MEPEHUS U HCTOIb3Ys
W3BECTHBIE METO/IBI OLIEHKH MOTPENTHOCTEN U3MEPEHNUN, IPOBOIUTH UCCIIEIOBAHNE
3aBUCUMOCTEN (PU3MUECKUX BEJIWYMH C MCIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH,
OOBSCHATH IMOJIyYEHHBIE PE3YJIbTaThl, UCIONb3Ys (U3NUECKUE TEOPUH, 3aKOHBI U
HNOHATHSA, W JeNaTh BBIBOJBL, COOMIOJAaTh IpaBuia O€30IacCHOrO TpyAa IpHU
IPOBEJCHUM HCCIEIOBAaHUI B paMKax Y4YyeOHOro HKCHEpUMEHTa M ydeOHO-
UCCIIEIOBATENLCKOM IEATETbHOCTH C UCTIOIb30BAaHUEM IIU(PPOBBIX U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOpHOTO 000pYyI0BaHUS; CPOPMUPOBAHHOCTH MPEICTABICHUN
0 METOJIAX IMOJYYEHHs HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

[1P67 chopMUPOBAHHOCTH YMEHMs pELIaTh pacueTHbIE 3a7aud C SBHO
3aJJaHHOU (PU3MUYECKOI MOJEIbIO, UCIIONB3YS (PU3NYECKUE 3aKOHBI U IIPUHIUIIBL; HA
OCHOBE aHaJlM3a YCJIOBMs 3aJaud BbIOMpATh (PU3MUYECKYI0 MOJEIb, BBIIEIATH
¢uznyeckrue BEITUUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs, IPOBOAUTH
pacyeTsl U OLIEHUBATh PEATbHOCTD IMOJTYYEHHOTO 3HAYEHUS! PU3NYECKON BEITHYHHBI;
pemaTh KayeCTBEHHBIE 3a/1a4d, BBICTPAMBAs JIOTUYECKH HENPOTUBOPEYUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
duznueckue SBICHUS;

[1P68 cpopMUpOBaHHOCTH YMEHHUSI MPUMEHSATh NOJYyUYEHHBbIE 3HAHUS IS
OOBSICHEHHsI YCJIIOBUM NPOTEKAaHUS (U3NYECKUX SBJIECHUH B MPUPOJE M IS
OPUHATHSA TMPAKTUYECKUX PEUICHUH B TMOBCEIHEBHOM >KM3HU A1 oOecreueHus
O0e3zomacHOCTH TpU OOpamieHUH ¢ OBITOBBIMH NPUOOpPAaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbsI U COOJIIOJIEHHUS HOPM 3KOJOTUYECKOTO
NOBEACHUSI B OKpYXarolleld cpeje; MOHUMaHUuE HEOOXOAUMOCTH MNPUMEHEHHS
JOCTHXKEHUM (PU3MKH U TEXHOJIOTHM JJIsl pallMOHATIBHOTO MPUPOI0TIOIb30BAHUS;

ITP69 chopMupOBaHHOCTH COOCTBEHHOM TMO3WIIMM 110 OTHOIIEHHUIO K
¢uznyeckoit wuHPOpMaNMM, TOJy4yaeMOM W3 pa3HbIX HCTOYHHKOB, YMEHHI
UCIONB30BaTh IUGPOBBIE TEXHOJOTUU JJI TOHCKA, CTPYKTYpPHUpPOBaHUS,
MHTEPHPETALUN U TPEICTaBIeHUs y4eOHON U HayYHO-TOMYJISIPHOM MH(OpMAaIUK;
pa3BUTHE YMEHHMI KPUTHUECKOTO aHAJIM3a MoJdy4yaeMoil HHGOpMalny;

[IP610 oBnageHue yMeHHsIMU pabOTaThb B TPYMNNE C BHITOJIHEHUEM
pPa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pPabOTy TPYMIbl, pPalMOHAIBHO
pacnpenesnsaTh ASSITENIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJleKBaTHO OLIEHUBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIIEHUE pacCMaTpUBaeMOi poOIeMBl;

[Pyl chopmMupoBaHHOCTH TMOHMMAHHUS PO (PU3UKU B HKOHOMHYECKOM,
TE€XHOJIOIMYECKOM, COLMAaIbHOW M 3THUYECKOW c(epax IeATEeNbHOCTH 4YEJIOBEKa;
posiu 1 MecTa (PU3UKU B COBPEMEHHON HAay4YHOUN KapTHUHE MHPA; POJIU aCTPOHOMUHU
B IIPAKTUYECKON NEATEIBHOCTH YEJIOBEKAa M JNaJbHEHIIEM HAYYHO-TEXHHYECKOM



Pa3BUTHH;

[IPy2  chopMHUpPOBAaHHOCTH  CHCTEMbl  3HaHMM 0  (PU3MUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUAX, ACHCTBYIONIMX HAa YPOBHSX MHKPOMHUPA,
MaKpoMUpa W MeTaMHpa, NPEICTaBICHUNA O BCEOOIIEeM XapakTepe (PU3MYeCKHX
3aKOHOB; MPEJCTABICHUN O CTPYKTYpE MOCTPOCHHS (U3UUECKOU TEOpHUH, YTO
MO3BOJUT OCO3HaTh pOJiIb (YHIAMEHTAJIBHBIX 3aKOHOB U MPUHIUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, MOHATh TPAHULIBI MPUMEHUMOCTH
TEOpUil, BO3ZMOXXHOCTHM HX NPUMEHEHHUS Jisi OMHCAHUS ECTECTBEHHOHAYYHBIX
SABJIEHUUN U TTPOLIECCOB;

[1Py3 chopMHupOBaHHOCT, yMEHHS pa3jHuaTh YCJIOBHS MPUMEHUMOCTU
Mojenelt (U3MYECKUX TeJl W TPOILIECCOB (SABJICHUM): HMHEpIMaIbHAs CHCTEMaA
oTcueTa, MaTepralibHasi TOUKa, PABHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE TaJICHUE,
a0CoJIIOTHO yrmpyras aedopmanus, aOCOMIOTHO YIPYroe u abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHMSI, MOJICJIEH rasa, *HUJAKOCTH U TBEPJOro (KpHUCTAUIMYECKOr0) TeJa,
UJICATBHOIO Ta3a, TOYCUHBIH 3apsi/i, OTHOPOIHOE MIEKTPUUECKOE T0JIe, OJHOPOTHOE
MarHuTHOE TI0Jie, TapMOHUYECKHE KOJcOaHWs, MaTEeMaTHYCCKUH MAasTHHK,
UJCATbHBIA TPYXWUHHBIM MAaATHHK, TapMOHHMYECKHE BOJHBI, HWIACATHHBIN
KoJieOaTenbHbIH KOHTYp, TOHKas JIMH3a; MOJEJed aToMa, aTOMHOIO sjpa u
KBaHTOBOW MOJIEJIH CBETA;

[1Py4 chopmMupoBaHHOCTh yYMEHHS OOBSICHATH OCOOCHHOCTH MPOTEKAHUS
bu3MUecKuX SIBICHUN: MEXaHMUYECKOE JBI)KCHHE, TEIUIOBOE JIBIXKCHHE YaCTHII
BEII[ECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE ABIKEeHHE, TudPy3us, ucrnapeHue,
KATICHUE W KOHJCHCAIWs, TUTABJICHWE U KPUCTAJUIM3aIlMs, HAMpPaBICHHOCTh
TEIJIONepeayr, JJICKTPHU3AIMU  TeJ, OKBUIOTCHIMAIBHOCTH IOBEPXHOCTH
3apsHKEHHOTO  MPOBOJHMKA, JJICKTPOMATHUTHOM WHIYKIIMW, CaMOWHIYKITUH,

n "

3aBUCHUMOCTH  CONPOTHBIIEHUS IOJMYNPOBOAHUKOB '"p-" wm "n-tumos" oOT
TEMIEPATypbl, pe30HaHCa, HHTEPPEPEHUUH BOJH, JUGPAKIUH, IUCIEPCUH,
MOJIHOTO BHYTPEHHEro oTpaxkeHus, Qororddexrt, Gunyeckne MPUHIIUATIBI
CIIEKTPAIBLHOTO aHanmu3a W paboThl Jazepa, "ambda-" u "OGera-" pacmanmbl sjep,
raMmma-u3iaydyeHue saep;

[IPy5S cdopMHUpOBAaHHOCT, YMEHUN MPUMEHSATH 3aKOHBI KJIACCHYECKOU
MEXaHHUKH, MOJCKYIIpHOH (HU3UKM W TEPMOIMHAMHKH, DIEKTPOIUHAMUKH,
KBAaHTOBOM (DM3HKH TSl aHAIHM3a U OOBSICHEHHS SIBICHUI MUKPOMHpPA, MaKpOMHpa
U MeraMupa, pa3jandyaTh YCIOBHs (TpaHUIbl, 00JaCTH) IPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TMOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH
COXPAaHEHHUS MEXaHHYECKOM OJHEpruM, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
BCEMHPHOTO TATOTEHMSI, TEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUUECKOT0 3apsja, 3aKOH COXPAaHEHUsS DHHEPruuM) W OrPAHMYEHHOCTh

HNCIIOJBb30BaHUA YaCTHBIX 3aKOHOB, aHaJIM3WPOBATH (bI/ISI/I‘leCKI/IC IMpOoUECCChI,



UCIIOJIb3Ys OCHOBHBIE TOJIOKEHHUS], 3aKOHBl M1 3AKOHOMEPHOCTH: OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBUKCHHUS,
npeoOpa3oBanus ['amwiest AJisE CKOPOCTH W TepeMeNeHus1, Tpu 3akoHa HeioToHa,
MPUHIUMIT OTHOCUTENIBHOCTU ['anunes, 3aKOH BCEMHUPHOTO TSTOTEHHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXaHUYECKOW DSHEpPruu, CBsA3b pPaOOThl CHIIBI C
M3MEHECHHEM MEXaHWYECKOW PHEPruH, YCIOBUS PABHOBECHS TBEPAOTO TEJA; CBS3b
JABJICHUSI MJCAIBHOTO ra3a CO CPEAHEH KHWHETHYECKON 5SHEPruei TEII0OBOTO
JBH)KCHUSI M KOHIICHTPAIIMENW €ro MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpeIHEN KUHETUYECKOW SHEPTUEN €ro YaCcTHll, CBSI3b JIABICHUS HUICAUTBHOTO Tra3a ¢
KOHICHTpAIIMEW MOJEKYJI W €ro TEeMIIepaTypou, ypaBHeHUe Mennaeneena-
Kianeiipona, mepBbIlil 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS DHEPIUU B
TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa,
IMOTCHIIMAJIBHOCTh  JJICKTPOCTATUYECKOIO  MOJIsI, IPUHIMII  CYHEPIIO3ULUU
ANEKTpUYECKUX Tosier, 3akoHa KynoHa; 3akoHpl OMa g ydacTKa LIENW U s
3aMKHYTOM JIEKTPUUYECKOU e, 3aKOH [[xoyis-JIeHia, 3aK0H 3J1eKTPOMarHuTHOU
MHIYKIWH, NpaBuiio JIeHIa, mocTylaTel COENUAIBHON TEOPUU OTHOCHUTEIBLHOCTH
DiiHITeHa, ypaBHeHHe OWHIITeWHaA 11 (orodddexra, mepBeii U BTOpPOH
nocTyyatel bopa, npuHIMN HeomnpeneaeHHocTu ['eizenOepra, 3aKOH COXpaHEHUS
3apsia, MaCCOBOIO YKCIIA U SHEPTUH B SJIEPHBIX PEAKLIUIX, 3aKOH PAANOAKTUBHOTO
pacnana;

[IPy6 cpopMUpOBAaHHOCTP YMEHMI MPUMEHATH OCHOBOIIOJATAIOIINE
ACTPOHOMHUYECKHE TOHSATHUS, TECOPUU U 3aKOHBI IS aHalW3a U OOBSICHEHUS
(bU3nYECKUX MPOLIECCOB MPOMCXOAIIMNX Ha 3BE3/1axX, B 3BE3JIHBIX CHUCTEMax, B
MEXTaJaKTUYeCKOM Cpeje; JABUXKEHUS HEOECHBIX TeJ, SBOJIIOIUU 3BE3l U
Bcenennoi;

[IPy7 cdopMUpOBAaHHOCTh YMEHUW HCCIEIOBaTh U  AHAIU3UPOBATH
pa3HoOOpa3Hble (PU3HYECKHUE SBJICHHUS W CBOMCTBA OOBEKTOB, TIPOBOJIUTH
CaMOCTOATEILHBIC UCCIEAOBAHNS B PEANbHBIX U JTA0OPATOPHBIX YCIOBUSIX, YUTAThH
Y aHAJIM3UPOBATH XAPAKTEPUCTUKH MTPUOOPOB U YCTPOMCTB, OOBSICHATH MPUHIIUATIBI
UX paboThl;

[TPy8 chopMupoBaHHOCTH MPEACTABICHUN O METOAaX MOJYyUYCHHUS HAyUHBIX
aCTPOHOMHMYECKUX 3HAHUM; BJIaJICHHNE YMEHUSIMU CaAMOCTOATEIIBHO (POPMYIUPOBAThH
1eab HccieaoBaHusl (MpPOEKTa), BBIABUraTh TUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIATAIOMNX (PU3UIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPSTH HX
HKCIIEPUMEHTAJILHBIMU  CPEACTBAMU; TUIAHUPOBATH M MPOBOJIUTH (HU3UYECKUE
DKCIIEPUMEHTHI, OIKUCHIBATH W AHAJIU3UPOBATH MOJYYCHHYIO NPHU BBINOJIHEHUU
JKCIIEpUMEHTa  MH(OpPMAIUIO0, OMNpPENEesaTh  JAOCTOBEPHOCTh  MOJIYYEHHOTO
pe3yJbTara;

[IPy9 cdopmupoBaHHOCTH yMEHUSI pellaTh pAaCUETHBIE 3aJadyd C SBHO



3aJlaHHOM W HESBHO 3aJIaHHOM (PU3WYECKON MOJENIbI0: Ha OCHOBaHUMU aHaIN3a
yCIIOBHSI BBIOMpaTh (PU3WYECKHE MOJEIH, OTBEUANOIINE TPEOOBAHUSM 3a/1auH,
MPUMEHSTH (POPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThl PU3UIECKUX TEOPUI
MpU KCHOJIb30BAHUM MATEMaTHYECKUX METOJOB pEIICHUs 3ajlad, MPOBOJIUTH
pacueTbl Ha OCHOBAaHWM HMMEIOIIMXCS [aHHBIX, AHAJIU3UPOBATh PE3YyJbTATHl U
KOPPEKTUPOBATh METOJIbl PELICHUS C YYETOM IOJYYEHHBIX PE3YyJbTAaTOB; PEIIATh
KaueCTBEHHbIC 3a/lauu, TpeOyrolIue MPUMEHEHUs 3HaHW M3 pa3HbIX pa3/esioB
HIKOJIBHOTO Kypca (M3HMKH, a TaKKe MHTETpalluy 3HAHUW U3 JPYrUX MPEAMETOB
€CTECTBEHHOHAYYHOTO I[UKJIA: BHICTPAUBaTh JOTUUECKYIO LIETIOYKY PACCYKICHUI C
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKUEC SIBJICHUS;

[IPy10 cdopMHpOBaHHOCT, yMEHUM aHAIU3UPOBATH U  OILCHUBATH
MOCJIEJICTBUS OBITOBOM M MPOU3BOCTBEHHOM JIEATETLHOCTH Y€JIOBEKa, CBI3AHHOU C
bu3MUecKUMU  TpolleccaMH, C  TO3UIMHA  DKOJOTUYECKOW  Oe30MacHOCTH;
MPEACTABICHUN O palUOHAIBHOM IMPUPOAOIOIB30BAaHUN, & TaKXE Pa3yMHOM
WCIIOJIb30BaHUN JIOCTUKEHUM HAyKW M TEXHOJIOTMH JUIsl JaTbHEWILIEro pa3BUTHS
YeJI0BEYECKOro OOIIeCTBa;

[IPyll oBnageHue pa3au4yHBIMU croco0amMu paldoThl ¢ UHpOpMaIuen
(U3UYECKOTO COACPKAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
TE€XHOJIOTU, PA3BUTUE YMEHHI KPUTUUYECKOrO aHaju3a U OLICHKH JI0CTOBEPHOCTHU
noJiyqaemMoi uHpopMaIuu;

[IPyl2 oBnageHue OpraHU3allMOHHBIMU U TMO3HABATEIbHBIMU YMEHHSIMU
CaMOCTOATEILHOTO TPUOOPETEHHs] HOBBIX 3HAHUW B TIPOLIECCE BBITTOJIHECHUS
MPOEKTHBIX U YU4€OHO-UCCIET0BATEILCKUX PadOT, YMEHUAMH pabOTaTh B TPYIINE C
BBITIOJTHEHUEM Pa3JIMUHBIX COLMAIBHBIX POJICH, TJIaHUPOBATH PadOTy TPYIIIIHI,
pallMOHANIbHO  pacOpeleNiaTh JESITEIbHOCTh B  HECTAHJAPTHBIX  CHUTYaIUSX,
aJIcKBaTHO OIIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B PpEIICHUE
paccMaTpuBaeMOi MPoOIJIeMBbI;

[1Py13 cdopMupoBaHHOCTH MOTHBAIMM K OyAymiell npodeccuoHanbHOR
JESATETLHOCTH 10 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPOQHIIs.

Conepxanue yueOHOTo peMeTa BKIIIOYAET CIASAYIOIIUE pa3iesbl:

Benenune. Ousnka 1 METOABI HAYYHOTO TTO3HAHUS

Paznen 1. Mexanuka

Pazpnen 2. MonexynsipHast pu3rka 1 TepMOAMHAMUKA

Paznen 3. DnekTponuHamuka

Paznen 4. Konebanust u BOJHBI

Paznen 5. Onrtuka

Paznen 6. KBanroBas ¢usuka

Paznen 7. Ctpoenue Beenennoit



Nzyuenune oOmeobpazoBarenpHoro yueonoro npeamera OOIly.11 dusuka
3aBeplIaeTcs MOABEICHHEM UTOTOB B (JOpME SK3aMEHa B paMKaxX MPOMEXKYTOUHON
aTTecTaluu cTyaeHToB B mpouecce ocsoenus: OI1OII CIIO.



