AHHOTAUMSA

K padoueii mporpamMme no yueonomy npeamery OOIly.11 @uznka

Pabouass mporpamma paspaboraHa B cooTBeTcTBUM C DegepanibHbBIM
roCyJ1IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO O0IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYyAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccunn  09.01.04 Hanaguuk anmapaTHBIX UM NPOTPAMMHBIX  CPEACTB
WH()OKOMMYHHUKAITMOHHBIX CUCTEM, YTBEPKIECHHBIM MPHUKA30M MUHIPOCBEIICHUS
Poccun 11.11.2022 N 965.

VYueOusrii npeamer «Dusukay  ABIsETCS  00A3aTE€IBHOW  YACTBIO
o011e00pazoBaTenbHON MOJITOTOBKHU OCHOBHOM npodeccruoHanbHON
o0pa3oBaTeIbHON MPOrpaMMbl — MPOrPAMMBI TOJTOTOBKH KBATH(UITUPOBAHHBIX
pabounx, cayxammx 1o mnpodeccun 09.01.04 Hanmaguuk anmapaTHBIX W
MPOTrPAMMHBIX CPEICTB UHPOKOMMYHHUKAITMOHHBIX CUCTEM.

Conepxxanue mporpaMmbl ydyeOHoro mpeamera «Pu3nkay HampaBieHO Ha
JIOCTUKEHUE PE3YyJbTaTOB €r0 U3YUYEHHUs B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC
COO c yuerom npodeccuonanbpHoi HanpaBiaeHHocTd PI'OC CITO

Oco6oe 3HaueHne yueOHbIil MpeaMeT UMeeT Mpu GOPMHUPOBAHUU U PA3BUTUU
O0IIMX ¥ NPOPECCUOHANBHBIX KOMITETEHIIHI.

OK O01. BeiObupare crocoObl pemieHus 3afad  MnpodecCUuOHANTbHOU
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBA IIOWCKA, AaHAIW3a U
UHTEpIipeTauu nHGopMaiuu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUU JIJISI BBITIOJIHCHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IinanupoBaTh U peaiu30BbIBaTh COOCTBEHHOE MPO(PECCHOHATIBHOE U
JUYHOCTHOE pa3BuUTHE, MpEANPUHUMATEIIBCKY IO NEATEIIbHOCTD B
npoeccuoHanbHOM cdepe, UCIOB30BaTh 3HAHUS 0 (PUHAHCOBOM IPaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. D¢ddexTnBHO B3auMoAeHCTBOBaTH M pabOTaTh B KOJUICKTUBE U
KOMaH/IE;

OK 05. OcymecTtBisaTe yCTHYHO M NUCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit ®denepauuu ¢ ydyeroM OCOOEHHOCTEU
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopeilcTBOBaTh  COXPAHEHHUIO  OKPYXalIIe  Cpebl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 WM3MEHEHUHW KiIMMaTa, TPUHIIUIIBI
OCpEeXKIIMBOTO MPOU3BOACTBA, HA(P(HEKTUBHO ACHCTBOBaTH B YPE3BBIUAMHBIX
CUTYaIUsX;



I[IK 2.1. OcymectBisiTh NPUEMKY M MOHTaX anmnapaTHbIX CpPEICTB
WH()OKOMMYHUKAITMOHHBIX CHCTEM C IMTPOBEPKON COOTBETCTBUS JJOKYMEHTAITUN

IIK 2.1. BpIsBIATH M IMArHOCTHPOBATH HEUCIPABHOCTH WM MOBPEXKIACHUS
YCTPOUCTB HWH()POKOMMYHHUKAITMOHHBIX CHCTEM, B TOM WYHCJIE TEPCOHATBHBIX
U(POBBIX YCTPOUCTB U OPUCHON TEXHUKH.

I[IK 2.2. VYcrpaHATh HEUCHPABHOCTH U TOBPEXKICHUS  yCTPOUCTB
WH()OKOMMYHUKAIIMOHHBIX CHUCTEM, B TOM WYHCII€ TMEPCOHAIBHBIX IU(GPOBBIX
YCTPOMCTB U O()UCHOM TEXHHKHU.

B pamkax mporpamMmbl y4eOHOTO mpeamera 00ydaroIlMMUCS OCBAaMBAIOTCS
mnuHoctHeie (JIP), meranpenmerneie (MP) u mnpeamerHsle st 0a30BOro u
yrayonenHoro ypoBaei usydenusi (IIP6 u I[1Py) pesynpratel B COOTBETCTBUU C
tpeboBanusimu GI'OC COO.

JIP8 — chopMUPOBAHHOCTh POCCHUMCKON Tpa)kIaHCKON HICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IEPE]
PoauHoi, ropioctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM SI3bIK U KYJIBTYPY, IIPOILIOE
M HACTOsIIEe MHOTOHALIMOHAJIBHOIO Hapoaa Poccuun;

JIP14 — oco3HaHMe TMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYAyIIEro;

JIP16 — - screTHyeckoe OTHOIIEHHE K MHpY, BKJIKOYas 3CTETUKY ObITa,
HAy4YHOTO W TEXHUYECKOrO0 TBOPYECTBA, CIOPTAa, TpyJda M OOIIECTBEHHBIX
OTHOIIICHU;

JIP23 — rOTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH MAaCTEPCTBA, TPY/I0JII00HE;

JIP24 — TroTOBHOCTh K QaKTHUBHOW [EATEIIBHOCTH TEXHOJOTMYECKOW U
COLIMAJIbHOM HANpaBJICHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh H
CaMOCTOATENLHO BBIMOJIHATH TaKyIO J€ATEIbHOCTD;

JIP25 — unTepec K pa3nuuHbiM chepaM npodeccCuoHaIbHON AESATETbHOCTH,
YMEHHUE COBEpILIATh OCO3HAHHBIM BBHIOOp Oyaylield Mmpodeccuu U peaan30BbIBAThH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

JIP26 — TOTOBHOCTB M ClTIOCOOHOCTH K 00pa30BaHMIO U caMO00Opa30OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

JIP30 — ymeHue TPOTHO3UPOBATh HEOJATONPHUATHBIE HSKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUMN, TPEOTBpAIIaTh UX;

JIP33 — COBEpPIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOW KYJIBTYpPbI KaK
CpeJlICTBa B3aUMOACHCTBUS MEXKIY JTIOJbMHU U MTO3HAHUS MUPA;

JIP34 — oco3HaHWE LEHHOCTH HAay4YHOW JESATENbHOCTH, TOTOBHOCTb
OCYILECTBIISITh MPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh UHANBUYAIBHO U
B rpyIIIE.

MP1 — camocrosTenbHO (HOpMyJIUpOBaTh M aAKTYaJIU3UPOBATH MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;



MP2 — ycraHaBnMBaTh CYIIECTBEHHbIM NPU3HAK WM OCHOBAHMS IS
CpaBHEHUS, KiacCU(pUKAIIU 1 0000IIEeHNUS;

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

MP4 — BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSX;

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

MP6 — pa3BuBaTh KpEaTUBHOE MBIIUICHUE IPU PEIICHUH >KU3HEHHBIX
po0em;

MPS8 — cnocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB
pELIECHUS NPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

MP10 — dopmupoBaHue Hay4dHOTO THUIIA MBIIUICHUS, BIaJCHUE HAyYHOU
TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHITUAMU U METOJAMU;

MP12 — BBIABISATH NPUUYUHHO-CIEACTBEHHBIE CBSI3M U AKTYaJIU3UPOBATH
3a7a4y, BBIJBUTaTh THUIOTE3y €€ pEIICHUA, HaXOAUTh AapryMEHThl I
JIOKA3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

MP13 — anaimm3upoBaTh MOIYYECHHBIE B XOJI€ PELICHUs 3aa4 PE3yJIbTAThI,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBUSIX;

MP15 — pa3paGaTeiBaTh IUIaH PpEIICHUS TMPOOJIEMBI C yYE€TOM aHajiu3a
VMMEIOIINXCS MATEPUATIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

MP16 — ocymiecTBiasaTh IieJeHANPaBICHHBIA TIOUCK TEPeHOca CPEJCTB |
croco0o0B JIEUCTBUS B MPO(PECCHOHATIEHYIO CPEY;

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

MP18 — ymeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

MP19 — BbIIBUTaTh HOBBIE WJIEH, MpEAJiaraTb OPUTHHAJIBHBIE MOIXOJbI U
pelIeHus

MP21 — BnaaeTh HaBbIKAMH TIOJTy4EeHHSI MH(DOPMAIIUU U3 UCTOYHUKOB Pa3HbIX
TUMOB, CAMOCTOSITEJIBHO OCYIIECTBIISITh TOWUCK, AaHAIU3, CUCTEMATHU3aLHI0 W
HWHTEpIIpeTalnio HH(POpMaIMK pa3IMIHbIX BUJIOB U (OPM MPEACTABICHUS,

MP28 — BraaeTh pa3auyHbIMU CIIOCOOAMU OOIIICHUS U B3aUMOJICHCTBUS;

MP30 — pa3BepHyTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHUA C
WCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP31 — mnoHMMaTh ¥ UCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUYaJIbHON paOOThI;

MP33 — npuHMMaTh LEIW COBMECTHOHM JESITEIbHOCTH, OPTaHU30BBIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmpenenarh pojid C y4eTOM MHEHUHW YYaCTHUKOB OOCYXJAaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

MP36 — KOOpAWHUPOBATH M BBHIMOJIHATH PabOTy B YCJIOBHSIX pPeajbHOTO,
BUPTYaJIBHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOICHCTBHSI;

MP37 - ocymiecTBIAT TO3UTUBHOE CTPATETUUECKOE MTOBEJICHHUE B PA3TUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM

MP38 — camMOCTOSTENBHO OCYHIECTBIIATh MO3HABATENBHYIO AEATEIBHOCTD,
BBISIBIIATH TPOOJIEMBI, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a7aud B
00pa30BaTEeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUsIX;

MP39 — caMOCTOSITENIBHO COCTaBIIATH IUIAH PELICHHS MPOOJIEMBI C YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

MP42 — nenaTh OCO3HAHHBIA BBIOOP, aApPryMEHTUPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 34 PEILIECHHUE;

MP46 — BnageTh HaBbIKAMU MO3HABATEIbHOW pedieKkcHu Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHHMU

MPS55 — npuHHMaTe MOTHBBI M apryMEHTHI IPYTHX JIOJACH IPU AHAIU3E
PE3YIBTATOB JIEATEIBHOCTH;

MP56 — nmpuzHaBath cBO€ MPaBo M MPaBO APYTHUX JHOJEH Ha OMIUOKY;

MP57 — pa3BuBaTh CHOCOOHOCTh TMOHHUMATh MHpP C MO3UIUHU JPYroro
YeJoBeKa

[1P61 cdopmMupOBaHHOCTH MPEACTABIECHUN O PoOaM M MecTe (U3UKU U
aCTPOHOMUU B COBPEMEHHOM HAy4YHOM KapTHHE MUPA, O CUCTEMOOOPa3YIOIIEH pOIH
(GU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O
BKJIaJIE POCCHUUCKMX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pAa3BUTHE HAYKHU;
NOHMMaHuE (PU3NYECKONW CYIIHOCTH HaOMIOAAeMBbIX SIBJICHUH MHKPOMHPA,
MakpoMupa W MEramMupa; IOHMMaHHE pOJM aCTPOHOMUM B IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa W JANbHEHMIIEM HAYyYHO-TEXHUYECKOM DPa3BUTHM, POJIU
¢bu3uku B (OpMHUPOBAHUU KPYTO30pa U (PYHKIIMOHATILHON TPAMOTHOCTU YeJIOBEKa
JUISL PELIEHUS TPAKTUYECKHX 3a/1a4;

ITP62 chopMUpPOBAHHOCTH YMEHHMI pacro3HaBaTh (PU3UYECKUE SBJICHUS
(mpoueccel) U OOBACHATH MX HAa OCHOBE M3YUYEHHBIX 3aKOHOB: PaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUXKEHNE, CBOOOAHOE MaJeHUE Tel, IBUKEHUE
0 OKPYXXHOCTH, HHEpLUsS, B3aUMOJEUCTBUE Tel, KoJieOaTeabHOE IBUKECHHE,
pE30HAHC, BOJHOBOE ABMXeHUE; nuddys3us, OpOyHOBCKOE ABMXEHHE, CTPOCHUE
KUJAKOCTEH M TBEpPABIX TeN, H3MEHEHHMEe o0beMa Tel TMpH HarpeBaHUU
(oxJMaxxJeHuun), TEIJIOBOE paBHOBECHE, HCIAPEHUE, KOHJEHCAIMs, IUIABJICHUE,
KpUCTAJUIA3alUsA, KUIICHHE, BJIAXKHOCTh BO3[yXd, CBSA3b CPEAHEN KHHETHYECKOU
HHEPrUU TETUIOBOT'O ABUKEHUS MOJIEKYJI C aOCOTIOTHOM TeMIlepaTypoil, MOBBILLIEHUE



JIABJICHUSA Tra3a IMPHU €ro HarpeBaHUM B 3aKPbITOM COCYIE, CBSI3b MEKIY
rmapamMeTpaMl COCTOSIHMS Tra3a B HM30Ipoleccax;  JJIEKTpU3alMs  Tel,
B3aMOJICHUCTBUE 3apsAJIOB, HATPEBAHHUE IPOBOJHHUKA C TOKOM, B3aMMOJIECHCTBHUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLHS, JIEMCTBUE MAarHUTHOIO TMOJISI Ha
MPOBOJHUK C TOKOM M JBIOKYIIMUCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHECHUE CBETA, OTPAXKEHHE, NPEIOMIICHUE,
uHTtepdepeHus, audpaknuus ¢ [OJSpU3alUs CBETa, JUCIEPCUS CBETa;
dboToanekTpudeckuii 3G(HEKT, CBETOBOE JaBJICHUE, BOZHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aTtoMa BOJOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAS PAIMOAKTUBHOCTb;

[1PG3 BnageHHe OCHOBOMOJATAOIIMMU (U3MUECKUMU TOHITHSIMH U
BETMYMHAMH, XaPAKTEPU3YIOMUMU (U3HUECKHE TMPOMECChl (CBA3AHHBIMH C
MEXAaHMYECKUM  JIBHJKCHMEM,  B3aUMOACMCTBHEM  T€JI,  MEXaHUYECKUMM
KOJIeOAHUSIMH M BOJHAMH;,; aTOMHO-MOJIEKYJSIPHBIM CTPOCHHEM BeEIIeCTBa,
TETJIOBBIMU IIPOLIECCAMU; JIEKTPUYECKAM U MAarHUTHBIM TOJISIMH, BJIEKTPUUECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJICOAHUSMU U BOJITHAMH; ONTHYCCKUMHU SBIICHUSIMU;
KBAaHTOBBIMU  SIBJICHUSIMH, CTPOEHHEM  aroMa W aTOMHOTO  sjpa,
PaIMOaKTUBHOCTBIO);  BJIAJICHME  OCHOBOIOJAralollMMU  aCTPOHOMUYECKUMU
MOHATUSAMH, TO3BOJISIONIMMHA XapAaKTEPU30BaTh IMPOLECCHI, MPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CHCTEMaX, B MEKTaJaKTHICCKON cpefie; NBHKEHNE HEOSCHBIX
TEJ1, BOJIIOLIMIO 3BE3]1 U Beeaennoi;

[TP64 BnameHwe 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOpHSAMHU (3aKOH
BcemupHoro Ttarorenusi, I, II wm III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKON HHEPryH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHLIUN CYNEPIO3UIAN
CHWJI, TIPUHIUIT PABHOIPABHOCTA HHEPLUUAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETHYECKYI0 TEOPHIO CTPOCHMSI BEIECTBA, Ta30BbIC 3aKOHBI, MEPBBIM 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS JICKTPUUECKOTO0 3apsaa, 3aKkoH KyoHa, 3aKoH
Oma mis yyacTtka uenu, 3akoH Oma [l TOJIHOM 2JIEKTPUYECKOW 1IEeTH, 3aKOH
JIxoynsa - JleHua, 3aKOH SJIEKTPOMAarHWUTHOM WHAYKUHH, 3aKOH COXPAaHEHUs
DHEPTUH, 3aKOH NPSMOJMHEHMHOIO PACIHPOCTPAHEHUSI CBETA, 3aKOH OTPAKCHUS
CBETAa, 3aKOH MPEJIIOMJICHUSI CBETA; 3aKOH COXPAHECHUS YHEPTUU, 3aKOH COXPAHCHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsna, 3aKOH COXpPAHEHUS
MacCOBOT0 YHClia, MOCTYJaThl bopa, 3aKOH paJIMOaKTUBHOTO paclaja); YBEpEHHOE
MCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpHU aHau3e (GU3NYECKUX SIBJICHUN U
MPOLIECCOB,;

[TPGS ymeHue y4uThIBaTh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (DHU3UUECKUX
MOJICJIEN: MaTepHuajbHas TOYKa, HHEPIUAIbHAS CUCTEMA OTCUYETA, UJICATIbHBIN Ta3;
MOJIEJIM CTPOCHUS Ta30B, »KUIKOCTENM M TBEPABIX TEJ, TOYCUHBIN DJIEKTPUUECCKUHN
3apsii, AepHas MOAEIb aTOMa, HYKJIOHHAs MOJI€NIb aTOMHOTO sipa MPU PEIIEHUN
bu3nUecKux 3aaay;



[IP66  BrmageHuWe  OCHOBHBIMM ~ METOJIaMM  HAYYHOTO  [O3HAHWS,
UCIIOJIb3yeMbIMH B (DM3UKE: TMPOBOAWTH MPSIMbIE U KOCBEHHBIC W3MEPEHUS
(bU3NYEeCKUX BEIIMYWH, BHIOWpAsk ONMTHMAIBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb3YS
W3BECTHBIC METOJIbI OIICHKH MOTPEITHOCTEH U3MEPEHUMN, MPOBOIUTH MCCIICIOBAHNE
3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C HUCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH,
OOBSCHATH MOJyYEHHBIE PE3YyJIbTAThI, UCMOIb3Ysl (U3UUECKHE TEOPHUH, 3aKOHBI U
NOHATHUS, W JeNilaTb BBIBOJBI, COOMIOAATh NpaBuia O€30MACHOTO Tpynaa IpHU
MPOBEICHUH HCCIEAOBAaHUN B paMKax yd4eOHOro OHKCIEpUMEHTa M Y4eOHO-
UCCIIEIOBATENLCKOM IEATETbHOCTH C UCTIOIb30BAaHUEM IIU(PPOBBIX U3MEPUTEIBHBIX
YCTPOUCTB U 1abopaTopHOTro 000pyAOBaHMSs; CHOPMHUPOBAHHOCTh MPEICTABICHUN
0 METOJax MOJy4YEHHUSI HAyYHBIX aCTPOHOMHUYECKUX 3HAHWH;

[IP67 copMUpOBaHHOCTH yMEHHUSI pEIIaTh PACUETHBIE 3aJauyd C SBHO
3aJlaHHOM (PU3HUECKON MOCIIBIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIUIIBI; HA
OCHOBE aHaJlhu3a YCIOBUS 3aJaydl BbIOMpPATh (PU3MUECKYIO MOJIENb, BBIJCISTH
busnyeckue BeIWYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE ISl €€ PEIIeHUs, TPOBOIUTH
pacyeThl ¥ OIICHUBATH PEATbHOCTD IMOTYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHEI;
permarh KadeCTBEHHBIC 3aJlayl, BBICTpaWBas JIOTHYCCKH HEMPOTHBOPECUUBYIO
[ENOYKY PACCYXJCHUU C OMOpON Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busznuecKue SBICHUS;

[TP68 chopmMupoBaHHOCTh YMEHHSI MPUMEHSTH IMOJTYUYEHHBIC 3HAHUS IS
OOBSICHEHUS YCJIOBHM MPOTEKaHUS (PU3NYECKUX SBJICHUW B MPUPOJIE U IS
NPUHATUSL TPAKTUYECKUX PEHICHUH B TOBCEAHEBHOM KU3HU MJIsi OOCCICUCHHS
O0e3omacHOCTH Tpu OOpamieHuH ¢ OBITOBBIMH TPHOOpPAMH W TEXHUYECKUMH
yCTPOMCTBAMH, COXPAaHEHHUs 370POBbS U COONIONCHHS HOPM DKOJIOTHYECKOTO
MOBEJICHUSI B OKpYXalomleld cpeje; MOHUMaHWE HEOOXOAUMOCTH TPUMCHCHHS
JTOCTIKCHUH (PU3UKH M TEXHOJIOTHHA JIJISl pallHOHATILHOTO TIPUPOIOTIOIB30BAHUS;

ITP6Y9 chopMupOBaHHOCTH COOCTBEHHOM TMO3UIIMM 110 OTHOIIEHHUIO K
busnyeckoil HMHPOpPMALIUM, TOJTYyYaEMOM €3 Pa3HbIX HCTOYHHKOB, YMEHHM
UCIIOJIb30BaTh  LU(POBBIE TEXHOJOTWUU JUIsl TIOMCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETAUNA U TIPEICTABIICHUS YICOHON M HAYYHO-TIOMYJISIPHON WH(OPMAITUH;
pa3BUTHE YMCHHUN KPUTHUECKOTO aHAIN3a MOTy4yaeMoil HHGOpMaIIHH;

[IP610 oBnageHue yMeHHSIMU pabOTaThb B TPYNINE C BbHIIOJHEHUEM
pPa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBaTh PabOTy TPYIIBI, pPalMOHATBHO
pacnpenemnsiTh ACSITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ[eKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMON TIPOOIIEMBI;

[Pyl chopmMupoBaHHOCTH MOHUMAHHS PO (PU3UKH B IKOHOMHYECKOM,
TEXHOJIOTHUECKOH, COLMAIbHOW M ATHUYECKOW c(epax MesTeTbHOCTH YEIOBEKa;
poyi ¥ MecTa (PU3UKH B COBPEMEHHON HAy4YHOW KapTHHE MHUPA; POJIU aCTPOHOMHUHU
B IIPAKTUYCCKON NEATEITLHOCTH YEJIOBEKa M JaJbHEHIIEM HAyYHO-TEXHUYECKOM



Pa3BUTHH;

[IPy2  chopMUpPOBAaHHOCT  CHCTEMbl  3HaHMM 0  (PU3MUECKHX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, JNEHCTBYIONIUX HA YPOBHSX MHUKPOMHUPA,
MaKpoMUpa W MeTaMHpa, NPEICTaBICHUNA O BCEOOIIEeM XapakTepe (PU3MYeCKHX
3aKOHOB; TPEJCTABICHUN O CTPYKTYpE MOCTPOCHHS (U3UUECKOU TEOpHUH, YTO
MO3BOJUT OCO3HaTh pOJIb (YyHAAMEHTAIBHBIX 3aKOHOB U MPUHIMUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, MOHATh TPAHULIBI MPUMEHUMOCTH
TEOpUil, BO3MOXXHOCTHM HX NPUMEHEHHUS Jisi OMHCAHUS €CTECTBEHHOHAYYHBIX
SABJIEHUUN U TTPOLIECCOB;

[1Py3 chopmMupoBaHHOCTh YMEHHS pa3inyaTh YCIOBHS MNPUMEHUMOCTU
Mojenel (U3MYECKUX TeN M TMPOIECCOB (SBJICHHM): WHEpIUMAIbHAs CHUCTEMaA
oTcueTa, MaTepHalibHasi TOUKA, PABHOYCKOPEHHOE JIBUKEHUE, CBOOOIHOE TaJICHUE,
a0CcoJIIoTHO ympyras aedopmaius, abCOMOTHO YIPYyroe M abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHMSI, MOJICJIEH rasa, *HUJAKOCTH U TBEPJOro (KpHUCTAUIMYECKOr0) TeJa,
UJICaJIbHOIO T'a3a, TOUEUHBIN 3apsi/l, OJHOPOIHOE JIEKTPUUECKOE M0JIE€, OJTHOPOJIHOE
MarHuTHOE TMoJie, TapMOHUYECKHE KoJieOaHMUs, MaTeMaTHYECKUN MasTHUK,
UJCaTbHbIA  TPYXKUHHBIM ~ MasTHUK, TapMOHUYECKHE BOJIHBI, HJICaJbHBIN
KoJieOaTenbHbIH KOHTYp, TOHKasl JIMH3a; MOJEeJed aTroMa, aTOMHOIO sjpa u
KBAaHTOBOW MOJIETIU CBETA;

[IPy4 chopmMupoBaHHOCTh YMEHHS OOBSICHATH OCOOCHHOCTH MPOTEKAHUS
bu3nUecKuX SIBJICHUN: MEXAaHMUYECKOE JBM)KCHHE, TEIUIOBOE JIBIXKEHHE YACTHII
BEII[ECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEeHHE, TudPy3us, ucrnapeHue,
KUINIEHWEe W KOHJACHCAlMs, IUJIABJICHWE W KPUCTAJIM3Alus, HalpaBJIECHHOCTb
TeIionepeaay, DdJEKTPU3alMU T, OSKBUIOTCHIMAJIHHOCTH TOBEPXHOCTU
3apSDKEHHOTO  MPOBOJIHUKA, DJIEKTPOMArHUTHOM HWHIAYKIMHM, CAMOWUHIYKIIUH,

n "

3aBUCHUMOCTH  CONPOTHBIIEHUS IOJAYNPOBOAHUMKOB '"p-" wm "n-tumos" oOT
TEMIEPATypbl, pe30HaHCa, HHTEPPEPEHUUH BOJH, JUPPAKIUH, ITUCIEPCUH,
MOJIHOTO BHYTPEHHEro oTpaxeHus, Qororddexrt, GunIeckne MNPUHIUIIBI
CIEKTPAIBHOTO aHamu3a W paldoThl Jazepa, "anbda-" u "Oera-" pacmanbl sjep,
ramMMma-u3iydeHue sjep;

[IPy5 cdopMHpOBaHHOCT, yMEHUM NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHWKH, MOJEKYIIpHOH (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 COXPAaHEHHUS HMITyJIbCca, 3aKOH
BCEMHUPHOTO TATOTEHUS, TMEPBBIM 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUS
DIIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUS DJHEPruu) H OrPaHUYCHHOCTH

HCIIOJIB30BaHUA YaCTHBIX 3aKOHOB, aHAJIM3WPOBATL (bl/ISI/I‘{eCKI/IC MMpOoHECCChI,



UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS], 3aKOHBI M 3AKOHOMEPHOCTH: OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (DOPMYJITbI KHHEMATUKH PaBHOYCKOPEHHOTO JIBUKCHHUS,
npeoOpa3oBanus ['amwiest AJisT CKOPOCTH W TepeMeNeHus1, Tpu 3akoHa HeioToHa,
MPUHIUMIT OTHOCUTENIBHOCTU ['anunes, 3aKOH BCEMHUPHOTO TSTOTEHHUS, 3aKOHBI
COXpaHEHHUS HUMIIyJbCca M MEXaHUYECKOM DSHEpPruu, CBsA3b pabOThl CHIIBI C
M3MEHECHHEM MEXaHWYECKOW PHEPruH, YCIOBUS PABHOBECHS TBEPAOTO TEJA; CBS3b
JABJICHUSI MJCAIBHOTO ra3a CO CPEAHEH KHWHETHYECKON 5SHEPruei TEII0OBOTO
JBH)KCHUSI M KOHIICHTPAIlMENM €ro MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpeIHEN KUHETUYECKOW SHEPTUEN €ro YaCcTHll, CBSI3b JIABICHUS HUICAUTBHOTO Tra3a ¢
KOHICHTpAIIMEd MOJEKYJI W €ro TEeMIIepaTypor, ypaBHeHUe MeHaeneena-
Knanelipona, mepBblii 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPAHEHUS DSHEPIrUH B
TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa, 3aKkoH KynoHa,
IMOTCHIMAJIBHOCTh  JJICKTPOCTATUYECKOIO  MOJIsI, IPUHIMII  CYHEPIIO3ULUU
ANEKTpUYECKUX Tosier, 3akoHa KynoHa; 3akoHel OMa g ydacTKa LeNu U s
3aMKHYTOM JIEKTPUUYECKOU e, 3aKOH [[xoyinsa-JleHna, 3aKk0H 3J1€KTPOMarHuTHOU
MHIYKIWAH, NpaBuiio JIeHa, mocTyiaTel COEHNUAIBHON TEOPUU OTHOCHUTEIBHOCTH
DiiHITeHa, ypaBHeHUe OWHIITeWHa 11 (orodddexra, mepBelii U BTOpPOH
nocTynarel bopa, nmpuHIMN HeomnpeaeneHHocTy ['eizenOepra, 3aKOH COXpaHEHUS
3apsiia, MaCCOBOTO YUCJIA U SHEPTHUH B SAJIEPHBIX PEAKIHUAX, 3aKOH PAAUOAKTUBHOTO
pacmnana;

[IPy6 chopMUpPOBAaHHOCTH YMEHHUI MPUMEHSATH OCHOBOIIOJATAIOIINE
ACTPOHOMHUYECKHE TOHSATHUS, TECOPUU U 3aKOHBI IS aHaln3a U OOBSICHEHUS
(bU3nYECKUX MPOLIECCOB MPOMCXOAIIMNX Ha 3BE3/1axX, B 3BE3JIHBIX CHUCTEMax, B
MEXTaJaKTUYeCKOM Cpeje; JABUXKEHUS HEOECHBIX TeJ, SBOJIIOIUU 3BE3l U
Bcenennoi;

[IPy7 chopMUpOBAHHOCTh YMEHUW HCCIENOBaTh W  AHAJIM3HPOBATH
pa3HoOOpa3Hble (PU3HYECKHUE SBJICHHUS W CBOMCTBA OOBEKTOB, IIPOBOJIUTH
CaMOCTOATEIbHBIC UCCIEAOBAHUS B PEATbHBIX U JTA0OPATOPHBIX YCIOBUSIX, YUTATh
U aHAJIM3UPOBATH XAPAKTEPUCTUKH MTPUOOPOB U YCTPOMCTB, OOBSICHITH MPUHITUIIBI
UX paboThl;

[1Py8 cpopMHUpOBaHHOCTH MPEACTABICHUN O METOAAX MOJYYEHHUS HAYYHBIX
aACTPOHOMHYECKUX 3HAHUM; BJIaJICHUE YMEHUSIMU CaMOCTOATENIBHO (POPMyYTUPOBAThH
1eab HccieaoBaHusl (MpPOEKTa), BBIABUraTh TUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIATAIOMNX (PU3UIECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, IMPOBEPSTH HX
HKCIIEPUMEHTAJILHBIMU  CPEACTBAMU; TUIAHUPOBATH M MPOBOJIUTH (HU3UYECKUE
AKCIEPUMEHTHI, OMUCHIBATh W AHAJIU3HPOBATH MOJYUYEHHYIO IPU BBIOJIHEHUU
KCepUMeHTa HMHGOPMAIMIO,  ONPENeNATh  JOCTOBEPHOCTh  MOJYYEHHOTO
pe3ynbTara;

[TPy9 cdhopMupoBaHHOCTH yMEHHMS pelllaTh pacyeTHbIE 3aJayd C SIBHO



3aJlaHHOM W HESBHO 3aJIaHHOM (PU3WYECKON MOJENIbI0: Ha OCHOBaHUMU aHaIN3a
yCJIOBHsI BbIOMpaTh (PU3WYECKHE MOJEIH, OTBEUAIOIINE TPEOOBAHUSM 3a/auH,
MPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl (PU3UUECKUX TEOPUI
MpU KCHOJIb30BAHUM MATEMaTHYECKUX METOJOB pEIICHUs 3ajlad, MPOBOJIUTH
pacyeTbl Ha OCHOBAHMM HMMEIOLIUXCS JAHHBIX, AHAIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/Ibl PEUICHUSI C YUYETOM IMOJIYUYEHHBIX pe3yJbTaTOB; peliaTh
KaueCTBEHHbIC 3a/lauu, TpeOylouue MPUMEHEHUs 3HaHW M3 pa3HbIX pa3/esioB
HIKOJIBHOTO Kypca (U3HMKH, a TaKKe MHTETpaluy 3HAHUW U3 JPYTuX MPEAMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA: BHICTPAUBaTh JOTUUECKYIO IIETIOYKY PACCYKICHUM C
OTIOPO¥ Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKUE SIBJICHUS;

[IPyl10 cdopMupoBaHHOCTHP YMEHHMI aHAIW3UPOBATH U  OICHUBATH
MOCJIE/ICTBUSI OBITOBOM U MPOU3BOCTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBI3AHHOU C
bu3MUecKUMU  TpolleccaMH, C  TO3UIMHA  DKOJOTUYECKOW  Oe30MacHOCTH;
MPEACTABICHUN O palUOHAIBHOM IPUPOAOIOIB30BAHUN, & TaKXE Pa3yMHOM
WCIIOJIb30BaHUN JIOCTUKEHUM HAyKW W TEXHOJOTWH JUIsl JaTbHEWIIEro pa3BUTHUS
YeJI0BEYECKOro OOIIeCTBa;

[IPyl1l oBnageHue pa3au4HBIMU croco0amMu paldoOThl ¢ UHpOpMaIuen
(U3UYECKOTO COACPKAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
TE€XHOJIOTUW, PA3BUTUE YMEHHI KPUTUUYECKOrO aHaju3a U OLICHKH JI0CTOBEPHOCTHU
noJry4aemMoii uHopmanuu;

[IPyl2 oBnageHue OpraHuU3allMOHHBIMU U TMO3HABATEIbHBIMU YMEHHSIMU
CaMOCTOATENLHOTO TPUOOPETEHHs] HOBBIX 3HAHUW B TPOLIECCE BBITTOJIHECHUS
MPOCKTHBIX U YU€OHO-UCCIE0BATEIbCKUX PadOT, YMEHUAMH pabOTaTh B TPYIIIE C
BBITIOJTHEHUEM Pa3JIMUHBIX COLMAIBHBIX POJICH, TJIaHUPOBATH PabOTy TPYIIIIHI,
pallMOHANILHO  pacOpeeNiaTh JESITEIbHOCTh B  HECTAHJAPTHBIX  CHUTYAIUsX,
aJIcKBaTHO OIIEHMBATh BKJAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBI B PpEIICHUE
paccMaTpuBaeMOi MPoOIJIeMBbI;

[IPy13 cdopmupoBaHHOCTH MOTHUBAIMK K Oyaymied mnpodeccrnoHaIbHON
JESATEILHOCTH 0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPOQHIIs.

O06bem o0pa3oBaTeIbLHON MPOrpaMMbl YIEOHOTO MpeamMeTa cocTapisier 164
yaca. O0s13aTenpHas ayTuTOpHas Harpy3ka — 152 gaca.

Conepxanue ydeOHOTo peMeTa BKIIOYAET CIASAYIONIUE pa3iebl:

Benenune. ®usnka 1 METOABI HAYYHOTO TTO3HAHUS

Paznen 1. Mexanuka

Paznen 2. Monexynsipaas ¢pusrka v TepMOAMHAMUKA

Paznen 3. DnekTpoauHamuka

Pa3nen 4. Kosebauus 1 BOJIHEI

Pa3nen 5. Ontuka

Paznen 6. KBantoBas ¢usuka



Paznen 7. Ctpoenue Beenennoit

Nzyuenune obmieoOpazoBarensHoro yueoHoro npeamera OOIly.11 dusuka
3aBepIIaeTCs MOIBEICHUEM UTOTOB B (popMe IK3aMeHa B paMKax MPOMEKYTOTHON
aTTecTaluu cTyJieHToB B npoiiecce ocBoeHus:t OIIOIT CIIO.



