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1. lHosicHUTEJLHASA 3aAIIUCKA

[Iporpamma oOmieobpazoBatenbHoro ydeoHoro npeamera OVIL. 06 ®dusmka (6a30BbIi
YPOBEHb) TNpeJHA3HaueHa /s M3y4YeHHs (U3MKU B NIpo(ecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIusaX, pean3yIoluX 00pa30BaTEIbHYIO0 MPOrpaMMy CPEIHEro 00IIero oopa3zoBaHus B
mpejaesiax OCBOCHHS OCHOBHOHM mpodeccuoHalbHON oOpa3oBarenbHor mporpammser (OITOIT)
CIIO na 6aze OCHOBHOI'O OOIIEro 0Opa30BaHMs MPHU MOATOTOBKE KBATU(MUIIMPOBAHHBIX PabOUYNX
u ciayxamux no npodeccun 15.01.05 Cpapmiuk (pydHOM 1 YaCTUYHO MEXaHU3UPOBAHHOM CBApKU
(HarUTaBKH).

[Iporpamma no ®usuke (0a30BbI ypOBEHB) Ha YpPOBHE cpeaHero oOmiero oOpa3zoBaHUs
pazpaboraHa Ha ocHoBe denepalbHOrO TroCcyJapCTBEHHOIO O00pa30BaTEIBbHOTO CTaHAApTa
cpenHero odmero obpasoBaHus (mpuka3 MuHucTepcTBa 0o0pa3oBaHus U Hayku Poccuiickoii
Oenepan ot 17.05.2012 Ne 413 B pen. ot 12.08.2022), denepanbHOl 00pa3oBaTeIbHOM
porpaMMoi cpeaHero oOmiero oopasoanus (mpuka3z Munnpocpemenus Poccun ot 23.11.2022
Ne 1014) u ®IOC CIIO mno mnpodeccun 15.01.05 Cpapuuk (pyyHOM M YaCTUYHO
MEXaHU3UPOBAHHOM CBApPKU (HAIJIABKH).

VYyeoOnbrit mpenmer @dusmka BXOAUT B 00IIEOOpa30BATENBHBIN  ITUKI, MOAIUKI
o0s3aTeNibHbIe yUeOHbIE IPEIMEThI U YUTAETCS HAa IEPBOM Kypce 0Oy4eHHUS.

N3yuenne Qu3uku Kak Hayku O HauOosiee OOMIMX 3aKOHAaX MPUPOJbI BHOCHUT
CYIIIECTBEHHBIM BKJaJ B (POPMUPOBAHHME HAYYHOTO MHUPOBO33PEHHS OYIYIUX CIIECIHATUCTOB.
Nmenno ¢usmueckue 3aKOHBI JIeKAT B OCHOBE (PYHKIIMOHMPOBAHUS TEXHUYECKUX YCTPOUCTB,
CPEJICTB CBSI3U U IEpelayu SHEPTuu, paboThl TPAHCIOPTHBIX CPEJCTB U OBITOBBIX TEXHUYECKUX
npubopoB. be3 mnoHuMaHUS (PUINYECKUX 3aKOHOMEPHOCTEM HEBO3MOXKHO 3((dEeKTUBHOE
WCIIOJIb30BaHKME TPUMEHSIEMOTO Ha MPOU3BOJCTBE 000PYIOBAHUS, PETYIUPOBAHUE U YIIPABICHUE
MIPOM3BOJICTBEHHBIMU TpoLeccaMu, COOJIIOJEHUE MpaBUJl OXpaHbl Tpyaa. Crnenuanuct AO0JKEeH
BIaJ€Th HE TOJBKO 3HAHUAMM OOIIMX 3aKOHOMEPHOCTEH MPUPOAbl, HO M YMEHUSIMHU
MPOrHO3UPOBATh XOJI (PU3MYECKUX IMPOIECCOB, PACCUMTHIBATH MX IMapamMeTphl, NMPOEKTUPOBATH
¢bu3nyecKre U TeXHUIECKHE CUCTEMBbI, UCIIOJIb3Ys 3aKOHBI (DU3HUKH.

[TonroroBka KBanu(pUIHUPOBAHHOIO CIIEMATUCTA 00s3aTENbHO BKIIIOUaET (POPMHUPOBAHUE
Yy HEr0 METOJ0JIOTUYECKUX YMEHUN U HABBIKOB, B TOM qucie
OKCIIEPUMEHTAIBHBIX. [lpy BBIONIHEHUH JA0OpaTOPHBIX paboT Mo ¢u3nKe O0OydJarommecs
OCBaMBAIOT IUIAHUPOBAHUE HKCIIEPUMEHTA, BHIOOP M HCIOJIB30BAaHUE HEOOXOJUMOro MJisi €ro
MPOBEJIEHUsI O0OpYAOBAaHUS, METOJbl MPOBEICHUS H3MEPEHUH U O0O0padOTKH MOJYYEHHBIX
JAHHBIX, OLIEHKY TOYHOCTH IOJIy4YEHHOTO PE3yJbTaTa.

B mpouecce wu3yuenuss oOmeoOpasoBartenbHOro mnpenMera @usmka - Oyaymiue
CHEIMAINUCThl y4yaTcsi MCIOJb30BaTh MHOTOYHMCIICHHbIE HCTOYHUKHM HH(OpMAIMU: TaOIUIbI
(Gu3MUeCKUX BEJMYWH, TpaQUKA 3aBUCUMOCTEH, JuUarpaMMbl COCTOSIHMM, CXEeMaTH4YecKue
PHUCYHKH, SJIEKTPUYECKHE U ONTHYECKUE CXeMbI. JTO MO3BOJISIET C(hOPMHUPOBATH Y 00yHaIOIIUXCS
KyJIbTYypy palOoThl ¢ uH(pOpMalMed, NpPeACTaBICHHOW B pa3HbIX (OpMax, YUTATEIbCKYIO
KOMITETEHTHOCTb.

N3ydenue ucTtopuu pa3BUTUS (U3UKA M TEXHUKH IOMOTaeT OOyYarolIMMCS MOHATH
nporiecc  (pOpMHPOBaHMS COBPEMEHHOW LMBMIM3AIMH. OTHMHU OCHOBHBIMH (hakTOpamu
oOyclioBJIeHa HEOOXOAUMOCTh H3Yy4yeHUs (U3UKH B CUCTEME CpeaHEero mnpodeccruoHanabHOIro
oOpa3oBaHusi, €€ poJib B CTAHOBJICHUU Oy IyIIHX
KBaJTU(UIIUPOBAHHBIX KaJIPOB POCCUIICKONM Y KOHOMUKH.

OCHOBHBIMU LeJSIMH U3Y4YeHHs PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e @dopMUpOBaHME HWHTEpPECa M CTpeMIICHHS OOydYaroIMXCSd K HAYYHOMY M3YUYEHUIO

IPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYyAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

e PasBuTue TpEACTaBIEHMH O HAYYHOM METOJA€ TMO3HaHWSA ©  (OPMHPOBAHHE

UCCJIEI0OBATEILCKOr0 OTHOIIEHUS K OKPYKAIOIIHUM SBJICHUSM;



e @DOpMUPOBAHME HAYYHOTO MHPOBO33PEHUS KakK pe3yjbTaTa M3Y4EHHUS OCHOB CTPOCHUs
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e @opmupoBaHHE YMEHHH OOBSICHATDH SIBICHUS C MCIIOJIB30BAaHUEM (U3WYECKUX 3HAHUHA U
HAy4YHBIX JJOKa3aTeIbCTB;

e @opMupoBaHUE TNPEACTABICHUNA O poiau (DU3MKHU JUId Pa3BUTHUSA JAPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne  3TUX  Leded  oOecnednBaeTcss — peUIeHHEeM  CIEQYIoIuX — 3agad
B TIpoliecce U3yUeHus Kypca (U3UKU Ha ypOBHE CPEIHEro o0I1ero o0pa3oBaHus:

e [IpuoOpereHne cuctembl 3HaAHUM 00 OOMMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAas MEXaHUKY, MOJIEKYJSPHYIO (DU3UKY, AJIEKTPOAMHAMHKY, KBAHTOBYIO
(GU3MKY ¥ 371€MEHTHI aCTPOPUUKH;

o @dopmHpOBaHHE YMEHUN MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3HUECKUX
SBJICHUW B IPUPOJAE U JUISl IPUHATHUS IPAKTUUECKUX PEIICHUN B TIOBCEHEBHOM KU3HH;

e (OcBoeHHUE CTIOCOOOB PEIICHUS PA3IUYHBIX 3a]1a4 C SIBHO 33IaHHON (PU3HUECKON MOJEIbIO,
3a/1a4, MoJIpa3yMeEBAIOIINX CAMOCTOATENbHOE co3aHue (PU3NUECKOW MOJIEH, aleKBaTHOM
YCIIOBUSIM 3a/1a4H;

e [loHumanue (QU3MUECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIMSHUS Ha OKPYIKAIOIIYIO CPENY;

e OpnazeHue METOAaMH CAMOCTOSITEIbHOTO IUIAHMPOBAHUS M TMPOBEACHUS (PUINUYECKUX
HKCHEPUMEHTOB, aHalIM3a U UHTEpHpeTaluy UHPOPMALUU, ONpeAesIeHUs] JOCTOBEPHOCTU
MIOJIyYEHHOI'O PE3YJIbTATa;

e Co3naHue ycIIOBUH M1 Pa3BUTHA YMEHUH NPOEKTHO-MCCIENOBATEIBCKOW, TBOPUYECKON
NEATEIbHOCTH.

Conepxxanue yuyeOHOro mnpeamera PU3MKa HAMpPaBICHO Ha JOCTHXKEHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX Pe3yJIbTaToB 00ydeHus, peramameHTupoBanHbix ®I'OC COO.

B cootBerctBuu ¢ ®I'OC COO OCHOBHBIMU MOAXOJAaMU B TMPEMOJaBaHUU y4eOHOTO
npeamera Ou3uKa SBISIOTCS:

I.  CucreMHO-IEATENBHOCTHBI  MOAXOA - 3TO MHTErpaluss CHUCTEMHOTO U
NEeSTEIIbHOCTHOTO TOJXOA0B, TI/€ 1elb, METOJUKAa OOYy4YeHHsS OINpeAeNsioTcs C MO3ULUI
CUCTEMHOI'0 TIOAXO0Ja, a JEATEIbHOCTHBIM NOAXOJ paccMaTpUBAeTCs KaK MHCTPYMEHT
JNOCTHKEHUS LENH.

2. KoMIeTeHTHOCTHBIN MOAXO0J - ATO MPHUOPUTETHAs] OpUEHTAIMsl 00pa3oBaHUSI HA €ro
pe3yJIbTaThI: dhopmupoBanue HEO0OXOIUMBIX oO1e KYJIbTYPHBIX u
po¢eCcCHOHANBHBIX KOMIIETEHIUH, caMOOIIpeIEeIICHHE, COLIMATIN3ALINIO, pa3BHUTHE
WHIUBUAYAJbHOCTH U CAMOAKTYyaJIN3aLHIO.

B coueranum 3TUX MOAXOJOB MpHU MNPENnoAaBaHUM (U3UKU TPUMEHSIOTCS CIEAYIOIINe
(GbopMbI OpraHu3ay y4eOHO! AeSITEeTbHOCTH 00y4YaroluXCsl:

e HMHTEIPUPOBAHHbBIEC YPOKH;

e pEIlIEHUE HKCIEPUMEHTANbHbBIX, KAUECTBEHHBIX, PACUETHBIX, YUEOHO MO3HABATENIbHbIX,
y4eOHO-TIPaKTUYECKUX, MMPAKTUKO- U PO(eCcCHOHATBHO OPUEHTUPOBAHHBIX, APYTHUX 33/1a4;

* NPUMECHEHHUE KEWC TEXHOJIOTUN U KEUC MOJIEINPOBAHNS;

e TMPOBEIECHUE KPYIJIBIX CTOJOB, TUCKYCCHUH, 3aHATHUH C pa300poOM CHUTYaIlHOHHBIX
3aJlaHUM;

e JIEMOHCTpAlUs ACHCTBYIOIIMX U BUPTYaIbHBIX MOJIEIICH;

e TpaKTUYECKas MOATOTOBKA IPH BBHITTOJTHEHUH JTAOOPAaTOPHBIX PabOT U HA MPAKTUIECKUX
3aHATHSX.

[Tpuémsl peanuzanuu IeAT€IbHOCTHOTO MOAXO0AA CBA3AHBI C DJIEMEHTAMH, KOTOPBIE N3Y4arOTCs B
Kypce ¢Gu3uku: (DU3MYECKUE TEOpUH, SBIICHUS, BEIUYHUHBI, 3aKOHBI W (OPMYJIBI, ONBITHI U
pUOOPHI.

[TpodeccronanbHas HaNpaBICHHOCTb (PU3UKU — NPEANOiaraeT LieJeHalpaBIeHHOE
INPUMEHEHHE TeJarorMueckux CpeAcTB, OOECHEeUUBAIOUIMX HE TOJBKO (QOpMHpOBaHHE Y
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o0y4aromuxcsi 3HaHUH, YMEHHI ¥ HABBIKOB MO AMCUUIUIMHE, HO U Pa3BUTHE MHTEpEca K JTaHHOU
npodecc WIN CIEeNHAIbHOCTH, a TakXKe MPO(eCCHOHATBHBIX KAa4deCTB JMYHOCTH OyIyIIero
cnenuanucra. llpuHUMI NpoQecCHOHaIbHOM HANpaBICHHOCTH pealiu3yercs dYepe3 CBS3b
00111e00pa3oBaTEIbHON MOATOTOBKH C NPO(PECCHOHAIBHOM, OCYIIECTBIsIEMOM Ha OCHOBE
MEXIPEIMETHON WHTETparuu U (OPMUPOBAHUM TPAKTUYCCKUX HABBIKOB. [Ipw BBITIOTHEHUH
1ab0opaTopHBIX padOT M pEHICHUH SKCIEPUMEHTAIbHBIX 3a]1a4, OPUEHTHUPOBAHHBIX HAa OYIYyIIyIO
npodecCHOHAIbHYI0  JIEATeNbHOCTh C  y4eTOM  CcHeluduKH TOATOTOBKM B  paMKax
o0pa3oBaTelbHOM MporpaMMbl MO  NPO(ECCUU/TOIKHOCTH — CIIyXallero, oO0ydaromniuecs
MPUOOPETAIOT MPAKTUYECKUE HABBIKM, BeAyllMe K (OpMUpPOBaHHIO MpodeccCHOHATbHBIX
komneteHimil. Kpome toro, moaroroBka k (GopmupoBaHuio mpodeccHoHaIbHBIX KOMIETECHIIHMA
OCYIIECTBIISIETCS 4Yepe3 pemeHHe 3anady ¢ ydeToM MpodecCHOHATbHOW HaNpaBICHHOCTH,
MPEeIyCMaTPUBAIOIINX MOJICIUPOBAHNAE YCIOBUH, HEMOCPEICTBEHHO CBS3aHHBIX C Oymymien
npodeccuoHaIbHON AeSTeNIbHOCTRIO. BhINoHeHne MHANBUAYAJIbHBIX MPOEKTOB MO (U3UKE Ha
TEMbI, HEMOCPEJCTBEHHO CBSI3aHHBIE C TIONydyaeMoil mpodeccueil pabdoyero/I0KHOCTHIO
CITy’Kalllero, CIOCOOCTBYET Ha CTaAuu oO0IIe00pa30oBaTEIbHOTO IMKJIA HaubOoJIee MOJIHOMY
po¢heCCHOHATBHOMY CaMOOTIPEICTICHHIO 00yJaromuxcs. [[puMeHeHus AJIeKTPOHHOTO 00yYeHHUS
W JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM TMPU OCBOCHUU MPOTPAMMBbl y4eOHOTO
npeaMeTa Aa€T BO3MOXKHOCTh OOYYArOIIMMCS BBIIOJIHEHUS MPOTPAMMBI HEMOCPEICTBEHHO IO
MECTy JKHTEIbCTBA WM HMX BpEeMEHHOro npeObBaHusA. [Ipm sTOM co3maroTcs yCiIOBUS IS
oOydeHHs C Y4eTOM OCOOEHHOCTeH TMCUXO(PU3NYECKOTO Ppa3BUTHS, WHIUBUYaIbHBIX
BO3MOXKHOCTEH W COCTOSIHHMSI 37I0pOBBSI 0O0ydYarommxcs, OOydyeHHUE IO HHIUBHUIYyAIbHOMY
y49eOHOMY IUTaHy, TpU 3aKpeIyIeHMH Marephaia, OCBOSHHM HOBBIX TEM U BBINIOJHCHHU
BHEAYTUTOPHON CAMOCTOSTEIBHON pabOTHI.

O0bem 0011€00pa30BaTEILHOIO Y4€OHOI'0 IpeAMeTa
U BU/JbI Y4eOHOil padoThI:

Buj yueOHoit padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 100
BT. U.:

1. OcHOBHOE cojiepKaHue 62
TEeOpeTUIecKoe 00ydeHne 53
nabopaTopHbIE 3aHSITHS 9
caMmocTosiTeNnbHas paboTa 12
2. [IpodeccnoHaTbHO OPUEHTHPOBAHHOE COJICPIKAHUE 20
BT. U.:

TeopeTuIecKoe oOydeHne 20
NPaKTUYCCKHUE 3aHATHS -
Koncynpsrammmn 3
IMpomexxyTouHast aTTecTAlNs MO ceMecTpaM (2 cemecmp - HK3aMeH) 3




2. [lnanupyembl pe3yJibTaThl 0CBOEHHS 0011e00pa30BaTe/IbHOI0 yueOHoro npeamera B coorsercreuu ¢ ®I'OC CIIO
u ®IrocC Coo

Koa u HauMeHOBaHMe

IInanupyemble pe3yJIbTAThl OCBOCHHUSI IpeAMeTa

¢dopmupyembIx

. JIMYHOCTHBbIE, METANIPeAMETHbIE IIpenmeTHbie
KOMIICTCHIIMU
OK 01 BsiGupare cnoco0s! | B yactu TpynoBoro BocnuraHus: IIP1 - chopMHpOBaHHOCTS NOHUMAHUS POIH (PU3UKHM B SIKOHOMUUECKOH, TEXHOJIOTUIECKOH, COIMAILHON 1
peleHus 3ama4 | - TOTOBHOCTH K TpyHdy, OCO3HaHHE LEHHOCTH MacTepCTBa, | 3THUYECKOH cepax NesTeNbHOCTH YeIOBEKa; PO U MecTa (PU3NKH B COBPEMEHHON HAyYHON KapTHHE MUPA;
podhecCHOHANBHOI Tpyaomooue; pONMM acTPOHOMHM B TMPAKTHUECKOH MAEATENPHOCTH YENOBEKa M JalbHEHIIEM HayYHO-TEXHUIECKOM
JEATEIbHOCTH MPUMEHHUTEIBHO | - TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHONOTHYECKOW MW | pa3BUTHM;
K Pa3IMYHBIM KOHTEKCTaM COIMAJIbHOM  HAIPaBJICHHOCTH,  CIIOCOOHOCTh  MHUIMHPOBaTh, | IIP 2 - BiageTh 3aKOHOMEPHOCTSMHM, 3aKOHAMH M TCOPHSIMH (3aKOH BcemupHoro tarorenus, 1, II u III

IUTaHUPOBATh U CAMOCTOSATENIFHO BBIMOIHATH TaKYIO AESTEIBHOCTB;
- HHTEPEC K pa3InvIHbIM cdhepaM npodeccCHOHaNEHON e TeIBHOCTH,
OBNajicHue  YHUBEPCAJIBHBIMH  yYCOHBIMH  TIO3HABATEIHLHBIMH
JEHCTBUSMU:

a) 0a30BbIe JJOTHUYECKHE IeiCTBUS:

- CaMOCTOSTETBHO (POPMYIHPOBATH U AKTyaJHM3HPOBAThH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIHMBATh CYIIECTBEHHBI MpPH3HAK WIM OCHOBAHUS JUIA
CpaBHEHHS, KITaCCU(UKAINU U 0000IECHNUS;

- ONIPEJICTISIT [ENHU JCATENILHOCTH, 38]]aBaTh ApaMETPhl U KPUTCPUH
UX JOCTHXXCHUS;

- BBIABJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccCMaTpPHBAEMbIX
SIBJICHUSIX;

- BHOCHTh KOPPCKTHBBI B JICATCIBHOCTh, OLICHHBATH COOTBETCTBHUE
Pe3yIbTaTOB IETSIM, OLIEHUBATh PUCKH MTOCIIEICTBUH NESATENbHOCTH;

- pa3BUBaTh KPEATUBHOEC MBIIUICHHE MPHU PEUICHUH >KU3HEHHBIX
pooaeM

0) Da3oBbIe HCCJIEA0BATEIbCKHE AeCTBHUS:

- BIIQJCTh HABBIKAMH YYCOHO-HUCCICIOBATEILCKOW UM TMPOSKTHOM
JIeITEILHOCTH, HABBIKAMHU Pa3pelIeHus pooeM;

- BBISABJISITH MPUYHUHHO-CJICACTBCHHBIC  CBSA3U M aKTyaJlH3HPOBaTh
3a7a4dy, BBIIBHTaTh THUIOTE3y €€ PEIICHUs, HAXOAUTh apryMEHTHI
JUISL TOKA3aTelbCTBa CBOWMX YTBEPIXKICHHM, 3aJaBaTh MapameTpbl U
KPUTEPHH PEIICHUS;

- aHaJM3UPOBATh MOJTYYCHHBIC B XOJC PEIICHHS 3a/1a4d PEe3yIIbTaThI,
KPUTHYECKH OLEHHBAaTh WX JIOCTOBEPHOCTh, IIPOTHO3HUPOBATH
U3MCHCHUEC B HOBBIX YCIIOBHAX]

- YMETb NEPECHOCUTH 3HAHHUA B IMO3HABATCIbHYIO W IMPAKTHYCCKYIO
0071aCTH KU3HEACATCIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX obslacTei;

- BBIIBUTATh HOBBIC WJIEH, MPEUIaraTb OPUTHHAIBHBIC MOAXOIBI 1
PEIIeHHs, H CIIOCOOHOCTh MX HCIIOJNB30BAHUS B MO3HABATEIBHOW U
COLIMAITLHO MTPaKTHKE

3akoHBl HBIOTOHA, 3aKOH COXPaHEHMS MEXaHUYECKOW SHEPIUH, 3aKOH COXPAaHEHHs HMITyJIbCa, MPUHIIUI
CYNEepHO3ULUN CHJI, IPUHLIMI PABHONPABHOCTU HHEPLMANbHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KUHETHYECKYI0 TEOPHI0 CTPOEHMs BEIIECTBA, TA30BbIC 3aKOHBI, NEPBbIH 3aKOH TEPMOJUHAMHKH; 3aKOH
COXPAHEHUs ANEKTPUIECKOT0 3apsna, 3akoH Kynona, 3akon OMa Uil ydacTka nenu, 3akon OMa Juist TIoJTHOM
JIeKTpUdecKod 1eny, 3akoH Jlxoyns - JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH COXPAaHCHHUS
SHEPTHH, 3aKOH MPSIMOIMHEHHOTO PacIpOCTPAHEHUS CBETa, 3aKOH OTPAXKEHMS CBETA, 3aKOH IPEIOMIICHHS
CBETa; 3aKOH COXPAHEHUS! SHEPrHH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPAHEHUS 3IEKTPUYECKOTO
3apsna, 3aKOH COXPaHEHHS MacCOBOTO 4YHCNIA, MOCTyIaTel bopa, 3akoH paguoOaKkTHBHOTO paclaja);
YBEpPEHHOE HCIONIB30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpHU aHaIM3€e (U3NYECKUX SIBICHUH 1 IPOIECCOB;
IIP 3 - chopMupoBaTh yMeHNUs pa3auyaTh YCIOBHUS IIPUMEHUMOCTH MoJieieil pU3nUecknuX Tel U MPOLecCcoB
(sIBNIEHMI): WHEpIMAJIbHAs CHCTEMa OTCYeTa, MaTepHalbHasi TOYKa, DPAaBHOYCKOPEHHOE [BIIKEHHE,
cBo0OOHOE majJieHHe, abCoNMOTHO ympyras aedopmaiys, abCONIOTHO ympyroe M aGCOIIOTHO HEyNpyroe
CTOJIKHOBEHHMS, MOJEJNEH ras3a, >KHIKOCTH M TBEPAOro (KPUCTAJUIMYECKOro) Telld, HJCANbHOrO rasa,
TOYEYHBIH 3apsijl, OAHOPOIHOE 3NEKTPUYECKOE TII0JIE, OJHOPOJAHOE MArHUTHOE TMOJe, TapMOHUUYECKUE
KoNeOaH!s, MaTeMaTHIeCKHMH MAasTHHK, HWICATbHBIH TNPYKUHHBIH MAasTHHK, TapMOHHYECKHE BOJHBI,
HAeANbHBIN KOoneOaTeNbHbI KOHTYp, TOHKAs JIMH3a; MOJENIEH aroMa, aTOMHOTO siipa W KBAHTOBOHW MOZIEIH
CBETa;

IIP 4 - BragmeTs OCHOBONOJATAIOMNMHK (DHU3MUECKUMHU MOHSATHSMH U BEIHYMHAMHE, XapaKTePH3YIONIMHI
¢usnyeckre mporecchl  (CBA3aHHBIMM € MEXaHHYECKMM  JBIDKCHHMEM, B3aMMOJCIHCTBHEM  Tell,
MEXaHUYECKUMHU KOJEeOaHUSIMM U BOJHAMH; aTOMHO-MOJIEKYJIIPDHBIM CTPOEHHEM BEILECTBA, TEIUIOBBIMU
MPOLIECCAMHU; IEKTPUYECKHMM M MArHUTHBIM IIOJISMH, 3JEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJICOAHMSAMH W BOJIHAMH; ONTHYECKHMH SIBICHHUSMH; KBAHTOBBIMHU SIBICHHSIMH, CTPOCHHEM aToMma H
aTOMHOTO $7Ipa, PAaAMOAaKTHBHOCTBIO); BIAIEHHE OCHOBOIOJATAIOIINMHU ACTPOHOMHUYECKUMH ITOHSTHSIMH,
MO3BOJIIIONIMMH  XapaKTePHU30BaTh IIPOIECCH], MPOUCXOASAINNE Ha 3Be3/axX, B 3BE3JHBIX CHCTEMax, B
MEKTaJIaKTHIeCKOH cpeie; IBIKeHNEe HeOeCHBIX Tell, HBOJIIONHNIO 3Be3]] 1 Beenennoi;

IP 7- chopmupoBats yMeHHsI OOBIACHATH OCOOCHHOCTH MPOTEKaHMs (PU3NIECKUX SBICHHH: MEXaHNIECKOe
JIBIDKEHME, TEMJIOBOE JBI)KEHHE YacTUI] BEIIECTBA, TEMJIOBOE paBHOBECHE, OpPOYHOBCKOE [BIIKEHHE,
muddysus, ucmapeHue, KUIEHWE M KOHJCHCAIWs, IUIABICHME M KPHUCTAUIM3alus, HAIPaBICHHOCTD
TEIUIONepeiayt, 3JEKTPU3ALUN TeJl, SKBUIOTCHLUAIbHOCTH IOBEPXHOCTH 3apsHKEHHOTO ITPOBOJHUKA,
3JI€KTPOMAarHUTHON MHIYKLUH, CAMOMHIYKIMH, 3aBUCHMOCTH CONPOTHUBIICHHUS MOITYyIPOBOIHUKOB "p-" 1 "n-
TUMOB" OT TEMIEpaTyphl, pe30HaHca, WHTEP(EPEHIMM BOJH, AU(PPAKIUH, AUCTICPCHH, MOIHOTO
BHYTpPEHHETO OoTpakeHus, Gporoaddexr, Gpusnueckne MpUHIUIEI CIIEKTPAITFHOTO aHAIM3a U PaboTHI Ja3epa,
"anpda-" u "Gera-" pacmagpl saep, raMMa-u3IydYeHHE sSaep




IIP 9 - chopMupoBaTh YMEHHS peEIIaTh pacyeTHBIC 3aJa4yd C SIBHO 3aJaHHOW (DHU3UUECKOW MOIETIbBIO,
UCTIONB3Ysl (hU3MYECKUE 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33aud BBIOUpPATh (PU3HMUECKYIO
MOJIENb, BBIACNATH (PU3HUECKUEe BEIMYMHBI M (OPMYNbl, HEOOXOJMMBIE AT €€ PEIICHUS, MPOBOAUTH
pacyeTsl ¥ OLICHUBATh PEATLHOCTD MOJYYEHHOTO 3HaYeHHs (DM3MUECKOIl BEIMUHMHBI, PELIaTh Ka4eCTBEHHBIC
3aJa4d, BBICTpaMBas JIOTMYECKH HENPOTHBOPEUMBYIO LEMOYKY PAcCyXICHUH C OIOpOH Ha H3ydYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHUS;

IIP11 - oBnameHWe pa3IMYHBIMH cCrioco0amMu paboTel ¢ HMHpOpManuel (u3Mueckoro coiepikaHus C
HCIIOBb30BaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMCHHI KPUTHIECKOTO aHAIN3a
U OIIEHKH JIOCTOBEPHOCTH MOIydaeMOi HH(POPMALIUH;

IIP13 - chopMupoBaHHOCTH MOTUBALIUH K OyAyIIeil poecCHOHATBHOM AeSITENbHOCTH MO CIEHUATBHOCTAM
(DM3HKO-TEXHUYECKOTO MPOGHIIS.

OK 02 Hcnonb3oBare | B o0macTy IeHHOCTH HayYHOTO TTO3HAHMS: IIP 1 - chopmupoBaTth MOHMMAHHS POIH (DU3MKH B IKOHOMHUYECKOH, TEXHOJOTHUECKOW, COLMAIbHON H
COBPEMEHHEBIE cpencrtea | -  COPMHPOBAHHOCTH  MHPOBO33PEHHS,  COOTBETCTBYIOUIETO | 3THYECKOI chepax IesTeTbHOCTH YelIOBeKa; PO U MecTa (PU3MKH B COBPEMEHHOHN Hay4HOH KapTHHE MUPA;
IIOUCKa, aHaIM3a U | COBPEMEHHOMY YpPOBHIO pa3BHTHsS HayKl M OOLISCTBEHHOW | pOJM acTPOHOMHHM B IPAaKTHYECKOH JESATENPHOCTH 4YeNOBeKa W JalbHEHIIeM Hay4HO- TEXHHYECKOM
UHTEepIpeTanuy WHGOPMALUK, | MPAaKTHKHA, OCHOBAaHHOTO Ha JHAJIOre KYJBTYp, CIIOCOOCTBYIOLIETO | pa3BHUTHU;
u nH(OPMAIMOHHBIE | OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE; IIP 3 - ymeTs yIHUTHIBATh TPAHULBI IPUMEHEHUS H3yUSHHBIX (DU3HMUECKHX MOJeNeil: MaTepuaabHas TOUKa,
TEXHOJIOTMH ISl BBIIIOJHEHHS | - COBEPIICHCTBOBAHHE S3BIKOBOM M YHTATEIbCKON KyNbTYPhl KaK | MHEpPIMAIbHAs CHCTEMa OTCYETa, MICAIBHBINA ra3; MOJEIHM CTPOCHHS Ta30B, >KUIKOCTEH M TBEPIBIX Tell,
3amaq npodeccHoHanbHOM | cpencTBa  B3aMMOJCHUCTBUSL  MEXAy-  YMETh OTIEPHPOBATh | TOYCUHBII AMEKTPUIECKUH 3apsil, AAepHas MOAENb aTOMa, HyKJIOHHAsI MOJETb aTOMHOTO SApa TIPH PEIICHUH
JeATeIbHOCTH MOHATUSIMU:  TOXKAECTBO, TOXKAECTBEHHOE JIOABMH M IO3HAHUA | (QU3HIECKHX 3azad;
MUpa; IIP 7 - chopmupoBaTh yMeHHs HCCIEIOBaTh M aHAIW3UPOBATh Pa3HOOOpa3Hble (U3MUECKUE SBICHUS W
- OCO3HaHME IICHHOCTH HAy4YHOM JeSTeNbHOCTH, TOTOBHOCTb | CBOWCTBA 00BEKTOB, IIPOBOJUTH CaMOCTOSITEIbHBIC HCCIIEIOBAHUS B peanbHbIX u
OCYILIECTBIATh IPOEKTHYIO W HCCIEIOBATENbCKYI0 JESTeNbHOCTh | J1a0OpaTOPHBIX YCIOBHUSX, YATATh W aHAJIM3UPOBATh XAPaKTEPUCTUKH NPHUOOPOB M YCTPOWCTB, OOBSCHATDH
WHJMBUIYaJbHO H B IPYIIIIE. MIPUHIIMIIBI HX paboThI;
OBnajeHne  yHUBEPCATbHBIMH  ydeOHbIMH  mo3HaBatenbHbIMH | IIP O - chopmupoBath yMmeHHs pemrate pacdeTHBIE 3aJadd C SBHO 3aaHHOW M HESBHO 3aJaHHON
JIEUCTBUSIMU: (u3IIecKoif MOJENBIO: HAa OCHOBAHMM aHAlM3a YCIOBHS BBHIOMpaTh (DU3HMUECKHEe MOMENH, OTBEYAIOIHe
B) paboTta ¢ nHpOpMaImei: TpeOOBaHUAM 3a7a4d, TPUMEHATH HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NIECKUX TEOPUil
- BJIQJIETh HABBIKAMU IOTy4YeHUS WH(OpPMAIMM W3 HCTOYHHMKOB | IPH HCIIONB30BAHMM MATEMAaTHYECKMX METOAOB pEIICHUs 3aiad, NPOBOAUTH pacdeTsl Ha OCHOBAHUH
pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYILECTBIATH IOUCK, AHAIU3, | UMEIOIIMXCA JAaHHBIX, AHAIN3UPOBATh pPE3yNbTaTbl U KOPPEKTHPOBATh METOJbl PEIIEHHUS C Y4eTOM
CHCTEMaTH3aLHUIO U HHTEPIIPETAIMIO0 HHPOPMALIUK PA3INYHBIX BUIOB | MONYyYEHHBIX PEe3yJIbTAaTOB; pellaTh KaueCTBEHHbIE 3aiauu, TpeOyroline NMPUMEHEHHs 3HAaHWH U3 pasHbIX
u popm npencraBiaeHus; pa3lenoB IIKOJIBHOTO Kypca (HM3MKH, a Takke WHTErpalMyd 3HaHWH M3 JPYrUX IPeIMEeTOB
- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OpMaTax ¢ y4yeToM Ha3HA4YeHHs | €CTECTBEHHOHAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO IETIOYKY PAcCy)XICHHH C OMOpOil Ha M3yuYeHHbIE
nH(popMaImy ¥ 1eIeBot ayINTOPHH, BEIOMPAst ONTHMANBHYIO (JOpMY | 3aKOHHI, 3aKOHOMEPHOCTH " ¢usmueckue SIBIICHUS,
MIPEICTaBICHNS U BU3YallU3alllH; P 11 - oBmameTp pa3nUYHBIMU criocobamu paboTel ¢ WHpopMamueil (GpU3MIECKOro colIepKaHUs C
- OICHWBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMALNH, €€ | MCHOIH30BaHHEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTHUECKOTO aHAIM3a
COOTBETCTBHE MPABOBBIM M MOPAIILHO-3THIECKUM HOpPMaM; U OIIEHKH IOCTOBEPHOCTH IIOJIydaeMOH MH(POPMAaLUH.
- HCIOJIb30BaTh CPeCTBa MHDOPMAIIMOHHBIX  KOMMyHUKaHOHHBIX | P13 - chopmupoBaHHOCTS MOTHBaLUK K Oyaylel MpohecCHOHANBHOM ASSITENPHOCTH MO CIICHHATBHOCTIM
TEXHOJIOTMH B pELICHMH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M | (PU3MKO-TEXHHYECKOTO MPOdHIIs.
OpraHM3allMOHHBIX 33/1a4 ¢ COOI0ICHHEeM TpeOOBaHMUil IPrOHOMHUKH,
TEXHUKU 0€30IaCHOCTH, TMTHEHBI, PecypcocOepeskeHns, MPAaBOBbIX U
STHYECKHX HOPM, HOPM HH(OPMAIIMOHHOI 6€301acHOCTH;
- BIaAeTh HABBIKAMH pAaCIIO3HABaHWS M 3aMUTH MH(OpMAIWH,
nH(OpMAIMOHHOI 6€30ITACHOCTH JIMYHOCTH
OK 03 [IImanmpoBate u | B oGmactu myXOBHO-HPAaBCTBEHHOTO BOCIHTAHUS: P 1 - chopmupoBaTh MOHWMaHHUS PONU (HU3UKH B IKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COLUAIBHON H

peann30BbIBaTh  COOCTBEHHOE

- chOpMHPOBAHHOCTh HPABCTBCHHOT'O  CO3HAHHsI, ITHYECCKOTO

JTHYECKOH cepax AesTeIbHOCTH YeJI0BeKa; PO U MecTa PU3MKH B COBPEMEHHOW HAYYHOU KapTHHE MHpa,;
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npodecCHOHATBHOS u

JUYHOCTHOE pa3BUTHE,
HpeINPHHAMATENbCKYIO

JEATEITbHOCTD B
npodeccnoHaIbHON chepe,
HCITIONB30BaTh  3HAHUS MO
mpaBoBoH W (huHAHCOBOH
TPaMOTHOCTH B Pa3iIMYHBIX

JKU3HCHHBIX CUTYyallUAX,

MOBEJICHUS;
- CIOCOOHOCTh OIIGHHBATh CUTYAIMI0O M IPUHUMATh OCO3HAHHBIC
peIleHNs, OPHUEHTHPYSACh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- 0CO3HAHWE JTMYHOTO BKJIAJIa B TOCTPOCHUE YCTOWIHBOTO OYAYILETO;
- OTBETCTBEHHOC OTHOIICHUE K CBOMM POJIUTEISIM U (WJIH) IPYyTHUM
YJICHaM CEMBH, CO3J[aHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO TPUHSTHS
[ICHHOCTEH CEMECHHOW >KM3HH B COOTBETCTBUH C TPaIUIHASIMH
HaponoB Poccuuy;

OBazieHue yHUBEPCAIBHBIMY PETYIATUBHBIMU ACHCTBUAMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO OCYIIECTBIATH IO3HABATEIBHYIO NESTEIbHOCTH,
BBISIBIISITH MPOOJIEMBI, CTaBUTh W (OPMYITHUPOBATH COOCTBEHHBIC
3aJa4i B 00pa30BaTEIbHOM JICSTEIBHOCTH U )KU3HCHHBIX CUTYAIUIX;
- CaMOCTOSTEILHO COCTAaBIIATh IUIAH PCIICHUS TMPOOJIEMBI C YUETOM

AMCIOIUXCST  PECYpCOB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
MPEANOYTEHUI;
- JaBaTh  OLEHKY HOBBIM  CHTyalHUsM;  CIIOCOOCTBOBAaTh

(OPMHUPOBAaHUIO ¥ TPOSBICHUIO IMUPOKOW SPYIHIMHM B Pa3sHBIX
0071acTsSIX 3HaHWH, MOCTOSHHO IOBBINIATH CBOM 00pa30BAaTENBHBIN 1
KyJIbTYypPHBIH YPOBEHB;

0) CAaMOKOHTPOJIB!

- MCIIOJIB30BAaTh MPHEMbI peIIeKCHH VISl OLIEHKH CUTYaIllH, BBIOOpa
BEPHOTO PELICHUS;

- YMeTb OLICHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHHUS IO
HX CHIDKEHUIO;

B) SMOIMOHAJIbHBIN HMHTEJJIEKT, MpeaIoara i
c¢(hOpMHPOBAHHOCTH:
- BHYTPEHHEHl  MOTHBalM{, BKJIIOYAIONIIEH  CTpemyieHHe K

JIOCTIDKEHUIO IIeNIM U YCIeXY, ONTUMU3M, HHULUATUBHOCTb, YMEHUE
JlelicTBOBATh, UCXO/Sl U3 CBOUX BO3MOXKHOCTEH;

- OMIIAaTUH, BKIOYAIOUIEH CHOCOOHOCTH IMOHUMAaTh AMOLMOHAIBEHOE
COCTOSIHUME  JIPYyTUX, YYMUTBIBaTb €ro IpPH  OCYIIECTBICHUU
KOMMYHHKAIIUH, CIIOCOOHOCT K COUYBCTBHIO M COTIEPEKUBAHHIO;

- COIMANBHBIX HABBIKOB, BKJIIOYAIONIUX CHOCOOHOCTH BBICTPAaMBAaThH
OTHOIICHHUS C APYTHMH JIOJbMH, 3a00THTECS, NPOSIBISITH HHTEPEC U
paspenatb KOHQIUKTEI

pOJI aCTPOHOMHM B NPAKTHYECKOH JCATEIBHOCTH 4YEJIOBEKAa M JalbHEHIIEM Hay4YHO- TEXHHYECKOM
Ppa3BUTHH;

IIP 8 - BhajeTh OCHOBHBIMH METOAAMU HAy4YHOTO IO3HAHMS, HCIOJb3yeMbIMH B (DU3MKE: NPOBOAUTH
OpsIMBIE U KOCBCHHBIC M3MEpeHUs (DM3HYECKUX BEIMYMH, BHIOMpas ONTHMAaJbHBIA CIIOCO0 M3MEpEeHHs W
UCHOJIB3YS U3BECTHbIC METO/IbI OLICHKH MOTPEIIHOCTEH U3MEPEHUH, TIPOBOAUTH
UCCIICZIOBAaHUE 3aBUCHMOCTEH (DH3MYECKUX BEIHUYMH C HCIOJb30BAaHUEM HPSAMBIX M3MEPEHHUiH, OOBACHATH
HOJIy4YCHHbIE pe3YJIbTaThl, UCHONB3YS (GHU3UYECKHE TCOPHU, 3aKOHbl M IOHATHSA, W JeJaTh BBIBOABI;
coOmroaTte mpaBmwia OE30IaCHOTO TpyAa IPH TPOBEIACHHHM HCCIEAOBAHMM B paMKax ydeGHOTo
SKCIIEpPHMEHTa U YIeOHO-HCCIeI0BaTENbCKON NSSTEIFHOCTH ¢ MCIONB30BaHUEM ITH(DPOBBIX H3MEPHTEIBHBIX
YCTPOWCTB | JIabOpaTOpHOTO 000PYIOBAaHMS; CHOPMHPOBAHHOCTD IPECTABICHUH O METOJax ITOIyYeHHUS
HayYHBIX aCTPOHOMHUYECKHX 3HAHHH,

[IP11 - oBmazeHue pa3mUUHBIMH crocobamu paboTel ¢ MHGOpMaLUed (HU3UIECKOTO COACPIKAHHSA C
HCIOJIb30BAHUEM COBPEMCHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHAIM3a
U OLICHKH JIOCTOBEPHOCTH IOJTy4aeMoil HHpOpMaLnH;

ITP 12 - oBiajicHNE OPraHU3ALMOHHBIMU M TI03HABATEILHBIMU YMEHUSMH CaAMOCTOSITENIBHOTO NPHOOPETEHUS
HOBBIX 3HAHUH B IIPOIECCE BBIIOJHEHHS NPOEKTHBIX M Y4eOHO-HCCIEIOBATENbCKUX PA0OT, YMEHHSIMHU
paboTaTh B TpyIEe C BHIIOJHEHHEM pa3INYHBIX COLMAJIBHBIX pOJeH, IUIaHHPOBaTh pabOTy TPYIIIHL,
palMOHANEHO pacHpelessaTh IeATebHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO OLCHUBATh BKIIAJ
Ka)XZI0TO u3 YYaCTHHKOB TPYIIIIEL B penieHune paccMmaTpuBaeMoi pOOJIEMBI;
IIP13 - chopMupOBaHHOCTH MOTHUBALIUH K OyAyIIei MpodhecCHOHANTBHOMN ASSITENbHOCTH MO CIEHUATEHOCTAM
(hHU3HKO-TEXHUYECKOTO TPO(HIIS.

OK 04 Db dexTrBHO
B3aMMO/ICHCTBOBATh U paboTaTh
B KOJUICKTHBE ¥ KOMaH/Ie

- TOTOBHOCTh K
CaMOOTIPEICIICHHUIO;
- OBJAJCHHE HABBIKAMH Y4YeOHO-HCCIIEIOBATENbCKOM, MPOSKTHON H
COIMATILHOM IEATENLHOCTH;

OBazicHUe YHUBEPCATFHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSIMHU:

0) coBMeCTHasl IeITeIbHOCTb:

- NOHUMATh M UCIOJIb30BaTh
WH/IMBUYQJIbHOH paboThI;

caMOpa3BUTHUIO, CaMOCTOATECIIbHOCTHU 14

npeumyniecTea KOMaHIHOH U

IIP 8 - oBnazeTh OpraHM3alMOHHBIMU U MO3HABATEJIbHBIMH YMEHHMAMHU CAMOCTOSATENILHOIO MPUOOpETEeHUs
HOBBIX 3HAHUHM B Ipoliecce BBINOJIHEHHS IPOCKTHBIX M y4eOHO-HCCIEeNOBAaTEeIbCKUX paboT, yMEHHSIMHU
paboTaTth B TpyIe C BHITOJHEHHEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH, IUIAHHPOBaTh PabOTy TPYIIIBL,
pPallMOHANBHO PACHPEAECIATh JIESATEIbHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJ€KBATHO OLICHHBATh BKIIAJL
Ka)KIOTO U3 yJYaCTHUKOB I'PYTIIHI B PEIICHHE PacCMaTPUBAEMOM IPOOIEMBIL.

IIP 7 - chopMHupOBaHHOCTH YMEHHI HCCIEI0BATH M AaHATM3HPOBATH Pa3HOOOpas3Hble (PM3MUECKUE SBICHUS U
CBOIicTBa OOBEKTOB, IMIPOBOIUTH CAMOCTOSITEIBHEIE HCCIEIOBAHUS B PEATBHBIX U JTa00OPATOPHBIX YCIOBHSAX,
YHUTATh U aHAJHU3UPOBATh XapaKTEPUCTHKH PHUOOPOB M YCTPOICTB, OOBSICHAITH MPUHLMUIBI UX paboThI;




- NPUHUMATH eI COBMECTHOM NESTENbHOCTH, OPraHU30BBIBATH H
KOOPAWHHUPOBATh ACHCTBUS IO €€ NOCTIKCHUIO: COCTaBIIAThH IUIAH
JNEUCTBUM, paclpeneisiTh poJd C YYEeTOM MHEHUH YYacTHHKOB
00cyX1aTh pe3yJIbTaThl COBMECTHON paboThI;

- KOOPJWHHPOBaTh W BBINOJHATH pabOTy B YCIOBHUSX pEabHOTO,
BUPTYaJIBHOTO M KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISITh IIO3UTUBHOE CTPATErMUeckoe IIOBEICHHE B
PA3IMYHBIX CHTYAaIUsIX, MPOSBIATH TBOPYECTBO M BOOOpaKEHHE,
OBITH MHULIUATUBHBIM.

OBazieHue YHUBEPCAIBHBIME PETYIATUBHBIMU ACHCTBUSMHU:

T') IPUHATHE Ce0s U IPYTHX JIIOCH:

- NPUHUMAaThb MOTHBBI W apryMEHTHI APYTHX JIOJCH TpH aHAIH3e
PE3yNBTAaTOB JIEATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U IIPABO JIPYTHX JIIOJCH Ha OIINOKHY;

- pa3BUBaTh CIIOCOOHOCTH MOHMMAaTh MHP C IO3HIHH JPYroro
4yeJIoBeKa

P11 - oBnameHWe pa3IUYHBIMH CrIOCO0aMH padoOThl ¢ HMHMOpMAIUel (U3UYECKOTO COIEpIKAHHS C
HCIIOJIb30BaHMEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, pa3BUTHE YMEHHI KPUTUUSCKOTO aHATIH3a;
IIP 12 - oBmageth yMeHWssMH paboTaTh B TPYMIE C BBHIIOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IUITAaHUPOBaTh PaboTy TPYINBI, PalMOHATIBHO PACIPEACISITh AEATEIbHOCTh B HECTAHAAPTHBIX CHTYAIMsX,
aJICKBaTHO OIICHUBATh BKJIQJT KaXJI0TO u3 YYaCTHUKOB TPYIIIBI B peleHne
paccMaTpuBaeMoi POOIIEMET;

OK 06 IIposBisaTe
TPakAaHCKO-TIATPHOTHIECKY IO
MO3MIMIO,  JEMOHCTPHUPOBATH
OCO3HAaHHOE TMOBEJCHHE HA
OCHOBE TPaAUIMOHHBIX
poccHiicKkux JlyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B
TOM qucie c y4eToM
rapMOHU3aLUU
MEKHAITHOHAIBHBIX u
MEKPEJIUTHO3HBIX OTHOIICHHH,
TIPUMEHSTH CTaH/IapTHI
AQHTUKOPPYTIIHOHHOTO
MOBEICHMYS,;

- OCO3HaHHE
HIEHTUYHOCTH;
- ILIeJICHANPaBICHHOE Pa3BUTHE BHYTPCHHEH MO3HMIMHU JUMYHOCTH Ha
OCHOBE JIyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickoit
Denepanny, KICTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TPaIULIHA,
(GbopMHpOBaHHE  CHCTEMBl  3HAYUMBIX  I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYNLMOHHOTO MHUPOBO33PEHUsSI MPABOCO3HAHUS,
9KOJIOTHYECKOM KyJIBTYPhl CIOCOOHOCTH CTaBHTh IIEJM U CTPOUTH
JKU3HEHHBIE TIJIaHbL,

B gacTu rpakJaHCKOTO BOCITUTAHHS:

- OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX NpaB U 00s3aHHOCTE,
YBa)kK€HHE 3aKOHA U TIPABOIIOPSIIKA;

- TPUHATHE TPAAMLMOHHBIX HAIMOHAIBHBIX, OOIIEUEIOBEYECKUX
TYMaHUCTHUYECKUX U JIEMOKPATUYECKUX IIEHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSTH UICOJNIOTHUHA  DKCTPEMHU3MA,
HAIlMOHAIN3Ma, KCeHO()OOWH, IUCKPUMHUHALUK IO COIMATbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM ITPH3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO [EATeNbHOCTh B HHTEpecax
TPpaXJAaHCKOTO OOMIeCTBAa, YyYacTBOBATH B CaMOYIIPAaBICHHH B
o0meo0Opa3oBaTelbHOH ~ OpraHW3alld H  JETCKO-FOHOIIECKHX
OpraHu3aIusIx;

- yYMEHHE B3aMMOJCWCTBOBATh C COIHUAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIMSIMHU M HA3HAYCHUCM;

- TOTOBHOCTb K TyMaHUTapHOW M BOJIOHTEPCKOW [IESTENbHOCTH;
MATPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpMHPOBAaHHOCTh POCCHUICKON TpakJaHCKOW HWIECHTUYHOCTH,
MATPUOTH3MA, YBaKCHHUS K CBOEMYy  Hapony, YyBCTBa
OTBETCTBEHHOCTH Iepesn PonuHoM, ropaoctu 3a cBOM Kpai, CBOIO
PosiuHy, CBOM SI3BIK M KYJIBTYDY, MPOILIOE u HaCTOsIIee

00y4YalONUMKCS ~ POCCUHCKOM  TpakIaHCKOU

IIP 1 - chopMupoBaTh MOHUMAHHUS PONH (PU3UKH B IKOHOMHYECKOH, TEXHOJOTHYECKOH, COLUAIBHON M
3TUYECKOH chepax AeSTeNbHOCTH YeI0BEKa; POIX U MecTa (PU3UKH B COBPEMEHHOH HAay4HOH KapTHHE MUPA;
pONMM acTPOHOMHM B MPAKTUYECKOH JEATENbHOCTH 4YelIOBeKa M JalbHEHIIEM HaydHO- TEXHHIECKOM
pa3BUTHY;

IIP 8 - chopmMupoBaTh MPEACTABICHUS O METOAaX MONyYEeHHs HayYHBIX aCTPOHOMHYECKHX 3HAHUI; BIaaeTh
YMEHHSIMH CaMOCTOSITENEHO (OPMYJIMpPOBATh ILeNb HCCleNoBaHUs (TIPOEKTa), BBIABUraTh TMIOTE3Bl Ha
OCHOBE 3HaHHMS OCHOBONOJIATAIONIMX (U3MYECKMX 3aKOHOMEPHOCTEH W 3aKOHOB, IPOBEPATH HX
IKCIIEPUMEHTAIBHBIMH CPEJICTBAMU; TUIAHUPOBATh M MPOBOINUTH (PM3MYECKHE HKCIICPHMEHTHI, OIMCHIBATh U
AQHAIM3UPOBATh TONYIEHHYIO NPU BBHITOJHEHUN 3KCHEPHMEHTAa MH(OPMAIHIO, ONPEeTiaTh JOCTOBEPHOCTD
MOTyYeHHOTO Pe3yiIbTara.

P 10 - chopmupoBats yMEHUS TPUMEHSATH IONyYCHHbIC 3HAHUS ISl OOBSICHEHUS YCIOBHHA MPOTEKaHUS
(U3MYECKUX SBICHHH B NPUPOJAEC W JUISl TPHHATHS NPAKTUUECKUX PEHICHWH B IOBCEAHEBHOW IKHU3HH
JUIsl oOecTieyeH st 0e30MacHOCTH MPH 00paIeHHH ¢ OBITOBBIMU NIPHOOPAMHU M TEXHHYECKHIMH YCTPOHCTBAMH,
COXPaHEeHUsI 3I0POBbSI H COOJIOJICHHST HOPM 9KOJOTHUECKOTO ITOBEACHHS B OKPYIKaIOLIei cpejie; TOHNMaHue
HEOOXOIVMOCTH  TNPHUMEHEHWs]  JOCTIXKEHMH  (U3MKM M TEXHOJOTHMH  JUIi  palHOHAIBHOTO
MPUPOIOTIONH30BAHUS;

P13 chopMupOBaHHOCTH MOTHBAIMHU K OyAyIIeil mpodecCHOHaIbHON AEATENHHOCTH M0 CIEIUATLHOCTIM
(hUBUKO-TEXHIMYECKOTO MTPOQHIIS.
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MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

- LEHHOCTHOE OTHONICHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACICAMIO TAMSITHUKAM, TPAJAULIUSAM
HaponoB Poccun, noctmkenusm Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHSIX H TPY/IC;

- uneitHas yOeKJICHHOCTh, TOTOBHOCTh K CIYXKCHHIO U 3aIllUTE
OteuecTBa, OTBETCTBEHHOCTH 32 €TI0 CYABOY;
OCBOCHHBIC ~ OOYYaIOIIUMUCS  MEXKIIPECIMETHBIC
YHUBEPCAIbHbIC y4eOHbIC JEeHCTBHS
Mo3HaBaTeIbHbIC, KOMMYHHKATUBHEIC);

- CIIOCOOHOCTh UX UCIIOJIb30BAHUS B IMO3HABATCIBLHOW M COLMATBHOMN
MPaKTUKE, TOTOBHOCTb K CAMOCTOSTEIbHOMY IUIAHHPOBAHUIO H
OCYIICCTBICHUIO YYCOHOW JNEATECIBHOCTH, OpTraHH3alluk y4eOHOTO
COTpYIHUYECTBA c reaaroru4eCKuMu paboTHHUKAMU u
CBEpCTHUKAaMH, K YYaCTHIO B TMOCTPOCHUHM WHAWBUAYaTbHOMN
00pa3oBaTeNbHOM TPaeKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4YEeOHO-HCCIIEAOBATEILCKOM, MPOCKTHON M
COIMATBPHON eI TENHHOCTH

MOHATHS |
(perynsTUBHBIE,

OK 07 ConelicTBOBaTH
COXPaHEHUIO OKpYyXaroIen
cpellbl,  pecypcocOepereHuro,
HNPUMEHATH 3HaHUS 00
WU3MEHEHUH KJIMMara,
HPUHIHITBI OepexIIMBOrO
TIPOU3BOJICTBA, 3 PEeKTUBHO

JIeiCTBOBaTh B YPE3BBIYAMHBIX
CHUTYaIHsIX

- HE MPUHUMATD JEHCTBUS, TPUHOCAIINE BPEI OKPY KAIOIICH cpere;

- yMETh TPOTHO3MPOBATh HEONArONPHUATHBIE JKOJOTHYECKHUE
MIOCJIC/ICTBUSI IPEIIPHHIMAEMBIX ACHCTBHH, IPEIOTBPAIIATh UX;

- PaCLIMPUTH ONBIT JEATCIBHOCTU 3KOJIOTHUECKO HAaIlpaBIEHHOCTH;
- paspabatThiBaTh IUIAaH pEIICHUS TNPOOIEMBI C y4YeTOM aHalM3a
HMMEIOLIIXCS] MaTepUAIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

- OCYIIECTBIITh LENCHANPABICHHBI TIOMCK MEpeHOca CPENCTB H
Croco00B ICHCTBHUS B TPOPECCHOHATBHYIO CPEY;

- YMEThb TEPEHOCUTH 3HAHUs B TO3HABATENHHYIO U IMPAKTHIECKYIO
001acTH )KU3HEACATELHOCTH;

- IpeJylaraTh HOBbIE MPOEKTHI, OLICHUBATh UJIEU C NTO3ULUU HOBU3HBI,
OPUTHMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTY;

- JlaBaTh OIIEHKY HOBBIM CHUTYyaIlUsM, BHOCHTb KOPPEKTHBEHI B
JIeSITeIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM

IIP 7 - chopMupoBaTh YMEHHUSI aHATM3UPOBATh M OICHUBATH MOCIECACTBUS OBITOBOM M NMPOU3BOJCTBEHHOM
NESTENBHOCTH YeJIOBEKa, CBS3aHHOM C (U3MYECKUMH TpOLEccaMH, C TO3UIHH  SKOJIOTHYECKOM
0€301aCHOCTH; TIPEACTABICHHI O pallMOHAIEHOM PUPOIONIOIB30BAHNH, a TAKKE PAa3yMHOM HCIIOJIb30BAaHUH
JOCTHKEHUH HayKH u TEXHOJIOTUiH i JlaJIbHENIIero pasBUTUA YeJI0BEYECKOIr0
ob1ecTsa.

ITP 10 - chopmupoBaTh yMEHUs MIPUMEHSTDH MOJTyYSHHbIC 3HAHMS ISl OOBSICHEHUs YCJIOBHH MPOTEKAaHMS
(U3MYECKUX SBICHHH B NPUPOJAEC W JUISL TPHHATHS NPAKTUUECKUX PEHICHWH B ITOBCEAHEBHON KM3HH
IUTs oOecTieueHnst 6e30IIacHOCTH IPH OOpAIeHNH ¢ OBITOBBIME MPUOOPaMH U TEXHUIECKUMH yCTPOUCTBAMH,
COXPaHEHUSI 30POBbSI M COOMIOICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPY KaIoMIeH cpeie; MOHIMaHue
HEOOXOJUMOCTH  TNPUMEHEHUS]  JOCTIKEHHH  (QU3UKM W TEXHOJOTHMH Ui  panHOHAIBHOTO
IIPUPOAOIIOIIL30BAHUS;

IIK 1.2. Hcnooas3oBaTb
KOHCTPYKTOPCKYIO,
HOPMAaTHUBHO-TEXHUUYECKYIO
u MIPOM3BOJICTBEHHO-
TEXHOJIOTHIECKYIO
JIOKyMEHTAallMI0 TI0 CBapKe.

Jluunocmuvie  pe3ynbmamul: - TOTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOSITENFHOCTH U CAaMOOIPEIETIECHHIO;
Memanpeomemnvie pe3yrbmamel: - OCBOSHHBIE OOYJaIOIIIMUCS

MEXIIpEMETHBIC TIOHSATHS W YHUBEpCAlbHBIC yUeOHBIC NEHCTBUS
(perynsaTUBHBIE, I03HABATEIbHbBIE, KOMMYHUKATHBHbIE);

T'pasicoancrkozo eocnumanus: - cOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMSI, STHYECKOTO MOBEICHUS;

-MoTpeOHOCTE B (PM3HYECKOM
CIIOPTHBHO-03I0POBHTENBHOM

BOCNUMAHUSL.
3aHATHUAX

Duzuueckoeo
COBEPIICHCTBOBAHHH,

P 1 - chopmupoBaTh MOHUMAHUSA PONH (H3UKH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMATbHOW U
3TUYECKOH chepax AeATeNbHOCTH YeTI0BEeKa; pOIX U MecTa (PU3UKH B COBPEMEHHON Hay4HOH KapTHHE MUPA;
pONMM aCTPOHOMHM B TPAKTUYECKOH [EATENPHOCTH 4YeJIOBeKa W JalbHEHIIEeM HaydHO- TEXHHIECKOM

pa3BUTHY;
IIP 4 - BrageTh OCHOBOMONATAIOUIMMH (HM3UYECKUMH TMOHATHUSAMH U BEJIMYMHAMH, XapaKTEpU3YIOIINMHU
¢usnyeckue mporecchl  (CBA3aHHBIMM € MEXaHHYECKMM  JBIDKCHHEM, B3aMMOACICTBHEM  Tel,

MEXaHU4YECKUMH KOJICOaHMSIMU U BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM BELIECTBa, TEIJIOBBIMHU
NpoLECCaMU; 3JEKTPUYECKMM W MAarHUTHBIM MOJSIMHM, 3JIEKTPUUECKUM TOKOM, 3JIEKTPOMAarHUTHBIMU
KOJEOaHMAMH U BOJHAMH; ONTHYECKHMH SBICHUSIMH; KBAHTOBBHIMH SIBICHHSMH, CTPOGHHEM aTroMa H
aTOMHOTO $7Ipa, PaAMOAKTHBHOCTBIO); BIAZE€HHE OCHOBOIOJATAIOIINMHU ACTPOHOMHUYECKUMH ITOHSTHSIMH,
MO3BOJIIIOIMMH  XapaKTEPU30BaTh IPOLIECCH, INPOUCXOJAININE Ha 3B€3[aX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJIaKTHIeCKOH cpeie; IBIKeHNEe HeOeCHBIX Tell, HBOJIIONNIO 3Be3] 1 BeenenHnoii;

ITP 7 - chopMUPOBAaHHOCTH YMEHHI HCCIIEIOBATh M aHATU3UPOBATh pa3HOOOpa3Hble YU3MUESCKUE SBICHUS 1
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ACATCIIBHOCTBIO,

Dkonozuneckozo eochumanus. -cHOPMUPOBAHHOCTH SKOIOTHIECKOI
KyIbTyphl, TIOHUMaHHE BIUSHHUSA  COIHANBHO-3KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM W COLUAIBHOW Cpensl,
OCO3HaHHME ITI00ANBHOTO XapaKTepa SKOJIOTHYECKUX IPooIIeM;
-aKTUBHOE HEHpPUATHE NCUCTBUU, INPUHOCSIIUX Bpe OKpPYKaroIeH
cpeze; yMEHHE IPOTHO3HUPOBATh HEOIArONpPHSATHEIE SKOJIOTMYECKHe
MOCIEACTBYUS IPEANPHUHUMAECMBIX JEHCTBUM, IPEJOTBPAILATh UX;

CBOWCTBA 00BEKTOB, MPOBOIUTH CAMOCTOSATENbHBIE HCCIECAOBAHUS B PEATbHBIX U Ja0OPAaTOPHBIX YCIOBHUSX,
YUTaTh U AaHATU3UPOBATH XapaKTEPHUCTUKH IPUOOPOB U YCTPOUCTB, OOBACHATH IPHHIUIIBI UX PAOOTHI;

IIP 8 - oBmageTs OPraHU3aLUOHHBIME U MO3HABATEIBHBIMU YMEHUSIMH CaMOCTOSTEIBHOTO MPHOOPETeHHUS
HOBBIX 3HAaHMH B TpoOLECCE BBHITOJHEHHUS MPOEKTHBIX M Y4eOHO-HCCIIEIOBATEIBCKUX PA0OT, YMEHUSIMHU
paboTaTh B TpyIEe C BHITOJHEHHEM pa3IMYHBIX COLNHMATIBHBIX pOJeH, INIAHHPOBaTh PabOTy TIPYIIIHL,
palMOHANBHO pacHpeelsiTh JEeATebHOCTh B HECTAaHIAPTHBIX CUTYallMsiX, aJeKBaTHO OILCHUBATH BKJIAN
Ka)KIOTO U3 yYaCTHUKOB I'PYTIIHI B PEIICHHE PacCMaTPUBAEMOH IIPOOIEMBI.

IIP 10 - chopmupoBaTh YMEHUS NPUMEHSTDH MOJTyYeHHBIE 3HAHMS U1 OOBSICHEHUS YCIIOBHH HMPOTEKAHMS
(u3nYecKuX SABICHUI B NPUPOAE U U1 NPUHATHA NPAKTUYECKUX PEIICHUN B IMOBCEIHEBHOU >KH3HU
JUTs oOecrieueHust 0e30MacHOCTH MPH 00palieHUH ¢ OBITOBBIMU IPUOOPaAMH U TEXHUYECKUMHU yCTPOHCTBAMH,
COXPaHEHUS 3710POBbs U COOMIOCHNS HOPM IKOJIOTHYECKOTO OBEICHHS B OKpPY KalOIIEeH cpelie; MOHUMAaHUe
HEOOXOOVMOCTH  NPUMEHEHUS  JOCTIDKCHHH  (QU3MKH W TEXHOJOTMA  UIi  PalHOHAJIBHOTO
HPUPOIOTIONH30BAHMS,

P11 - omnaaeHwe pa3mTUUHBIME criocobamu paboThl ¢ HHMOpMANUeH (HU3UIECCKOTO COJCPKAHHSA C
HCIIOb30BaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHUH KPUTHYECKOTO aHaIH3a
U OLIEHKH JIOCTOBEPHOCTH IOJIy4aeMOH HH(POPMALIUH;

IIP 12 - oBnaneHre OpraHU3alliOHHBIMU U TO3HABATCILHBIMUA YMEHUAMHU CaAMOCTOSATEILHOTO IPHOOPETEHNUS
HOBBIX 3HAaHMWH B TpOLECCE BBIMOJHEHHUS TMPOEKTHBIX M Y4eOHO-HCCIEIOBATEILCKUX PAa0OT, YMEHUSIMH
paboTaTh B TpyHIe C BBHINOJHEHHEM PA3IHYHBIX COLHAIBHBIX pOJEH, IIaHUPOBaTh paboTy TPYIIIEL,
palMOHANBEHO PACHPEACIATh NESATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJeKBaTHO OLIEHWBATh BKJIAJ
Ka)XZOT0 U3 yYaCTHUKOB I'PYIIHI B PEIICHHE pacCMaTpUBAeMOH IIPOOIEMBI;

IIP13 - chopMupoBaHHOCTH MOTHBAIMY K Oy IyIIeil IPO(deCCHOHANEHOM AESTENFHOCTH 10 CIIEIHAIBHOCTSIM
(DU3MKO-TEXHUYECKOTO IPOHIISL.

IIK 1.3. IIpoBepsith
OCHAIIIEHHOCTb,
paboTOCTIOCOOHOCTD,
HCTIPaBHOCTH U
OCYLIECTBJIATb  HAaCTPOMKY
o0opysoBaHUs TOCTa  JUIS
pa3IN4HbIX croco6oB
CBapKH.

Jluunocmmuvie pe3yibmamaol. -r'OTOBHOCTb K
CaMOCTOATEIIBHOCTH U CAMOOTIPEACIICHUIO,

CaMOpa3BUTHIO,

Memanpeomemnvie pe3ynibmamsl. -OCBOCHHBIE O0YyJaIOMIUMUCS
MEXIpeIMETHbIE TMOHATUS W yHHBEpCalbHbIE ydeOHbBIE eHCTBUS
(perynsaTuBHBIE, TO3HABATENbHBIC, KOMMYHHKATHBHEIE);

I'padsicoanckoeo eocnumanus: -cHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOTO MOBEJEHHS, TOTOBHOCTh K I'YMaHUTapHOW U
BOJIOHTEPCKOH IEATENLHOCTH; MATPUOTUUECKOTO BOCITUTAHUS

Duzuueckoeo socnumanus. 'HOTpe6HOCTb B d)HSquCKOM
COBCPUICHCTBOBAaHNH, 3aHATHUAX CHOpTI/IBHO'OSHOPOBHTCHLHOﬁ
JCATCIIBHOCTBIO,

Dkonoeuneckozo 6ocnumanus: -chOPMUPOBAHHOCTH IKOJIIOTHIECKOI
KyJIbTypHl, IIOHAMaHHE BIHSHHS  COIHAIBbHO-3KOHOMHYECKHX
MPOLECCOB HAa COCTOSHUE TMPUPOJHOW M COIMAIBHOW Cpepl,
0CO3HaHHME ITI00aNTBFHOTO XapaKTepa KOJIOTHYECKUX MPolIIeM;

-aKTUBHOE HENpPUATHE IESUCTBUH, NMPUHOCSLINX BpPEA OKpY’KaroleH
cpelie; YMEHHE NPOTHO3MPOBaTh HEOJIAronpUsTHBIE HKOJIOIMYECKUe

IIP 7 - chopMHUpOBaHHOCTH YMEHHI HCCIIEI0BATh M aHATM3UPOBATH Pa3HOOOpas3Hble (GU3MUECKUE SBICHUS U
CBOIiCTBa OOBEKTOB, MIPOBOIUTH CAMOCTOSITENFHBIE HCCIECIOBAHUS B PEATBHBIX U Ta0OPATOPHBIX YCIOBHSAX,
YUTaTh ¥ aHAIM3UPOBATH XaPAKTEPUCTUKH IPHOOPOB U yCTPOUCTB, OOBSACHATH NPHHIUIIBI X pabOTH;

IIP 8 - oBmazseTs OpraHM3anMOHHBEIMHU M NTO3HABATEIBHBIMH YMEHHSMH CaMOCTOSTEIHHOTO NMPUOOPETeHUS
HOBBIX 3HAHUH B TIPOIECCE BBITIONHEHHS MPOEKTHBIX M y4eOHO-HCCIENOBATENBCKMX DPAbOT, YMEHHSAMH
paboTaTth B TpyIe C BHITOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, IUIAHHPOBaTh PabOTy TPYIIIHL,
palMOHANEHO pacHpeNeNsTh JeTeNbHOCTh B HECTAaHIAPTHBIX CUTYallMsiX, aJeKBaTHO OLCHUBAThH BKJIA]
Ka)XZIOT0 U3 yYaCTHUKOB IPYIIBI B PEIICHHE PaCCMAaTPUBAEMOH IPOOIEMBI.

ITP 10 - chopmupoBaTh YMEHUs MPUMEHSTDH MOJTyYSHHbIC 3HAHMS ISl OOBSICHEHUs YCJIOBHH MPOTEKAaHMs
(U3MYECKUX SBICHHH B NPUPOJAEC W JUISI HPHHATHS NPAKTUUECKUX PEHICHWH B ITOBCEAHEBHON KM3HH
Ut oOecTieueHnst 6e30IIaCHOCTH TIPH OOpAIeHNH ¢ OBITOBBIME MPUOOPaMH U TEXHUIECKIMH yCTPOUCTBAMH,
COXPaHEHUSI 30POBbSI M COOMIOICHIST HOPM SKOJOTHYECKOTO ITOBEACHHS B OKPY KaloMIei cpesie; MOHIMaHue
HEOOXOMVMOCTH  TIPUMEHCHUS  JOCTIKEHHMH  (QU3MKM W TEXHOJOTHMH Ul panHOHAIBHOTO
HPHUPOIOTIOIH30BAHMUS;

P11 - oBnageHHe Pa3IUYHBIMU CHOCOO0aMH paboOThl ¢ HHpOpPMAIHEH (H3HUYSCKOTO COACPKAHUSA C
UCII0JIb30BAHHUEM COBPEMCHHBIX PIH(l)OpMaLLI/IOHHbIX TeXHOJ’IOFHﬁ, pasBUTHUC yMeHI/If/i KPUTUYECKOTO aHaIn3a
¥ OLICHKHU JIOCTOBEPHOCTH MOJy4aeMoi HH(pOPMAIHH;

IIP 12 - oBnageHne OpraHU3AMOHHBIMY M O3HABATEIbHBIMHA YMEHUSIMH CaMOCTOSITEIEHOTO MPHOOpETeH S
HOBBIX 3HAHUH B IIPOIECCE BBIIIOJHEHHS IPOEKTHBIX M y4eOHO-HCCIENOBATENBCKUX DPAOOT, YMEHHSMH
paboTaTh B TpYIIE C BHITOJHEHHEM pA3IMYHBIX CONUAIBHBIX pOJEH, INIAHHPOBAaTh PabOTy TPYIIIHL,
palOHANBHO pacHpesesTh IEeATeNbHOCTh B HECTAHAAPTHBIX CHTYAIHSAX, aJeKBaTHO OICHUBATH BKIAJ
Ka)K/IOTO M3 YYaCTHHKOB IPYIIIIBI B PELICHHE pacCMaTPUBAEMON TPOOIEMBI;
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MOCIIEACTBYS MPEAIPUHUMACMBIX ISHCTBHIA, TPEIOTBPAILATh UX
CaMOCO3HAHHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IIOHMMAaTh —CBOE
SMOLMOHAJIBHOE COCTOSHHME, BHJETb HANpPABICHUS  Pa3BUTHS
CcOOCTBEHHOI1 SMOIIMOHATIBHOM ceprl, OBITh YBEPEHHBIM B cede;
CaMOpETYINPOBAHKS,  BKJIIOYAIOIIEr0  CaMOKOHTPOJIb,  YMEHHE
NIPUHAMATh OTBETCTBEHHOCTh 32 CBOE IIOBE/IEHHE, CIIOCOOHOCTH
aNanTHPOBATECSI K OMOLNMOHANBEHBIM HM3MEHEHHSIM M IPOSIBIATH
THOKOCTB, OBITH OTKPHITEIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHKCHHIO
LIEJU U yCIexXy, ONTHMU3M, HHUIMATHBHOCTb, YMEHHUE JICHCTBOBATD,
UCXOJIsl U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh NMOHMMATh MOLMOHAIBHOE
COCTOSIHME  JAPYTHX, YYHWTBHIBATH €ro MHPH  OCYIIECTBICHHU
KOMMYHHKAIIHH, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKMBAHUIO

IIP13 - chopMupOBaHHOCTH MOTUBALIUH K OyIyIIei MpodhecCHOHAIBHON NESTENbHOCTH M0 CHEHUATBEHOCTIM
(hMBHKO-TEXHUYECKOTO MPOGHIIS.

IIK 1.4. IToaroraBiuBath U

Matepuajibl 1 pa3JIMIHbIX

I'padicoanckoe socnumanue

- YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMU B

COOTBETCTBUH C UX QYHKIUSIMHU U Ha3HAYCHHUEM;

Dememuyeckoe 6ocnumanue

- TOTOBHOCTh K CaMOBBID@KCHHIO B DPa3HBIX BHIaX HCKYCCTBa,

CTpeMIICHHE MPOSIBIATH KaueCTBA TBOPYECKON JTUIHOCTH

Tpyoosoe socnumanue

- TOTOBHOCTh K AaKTHBHOW JEATCIHPHOCTH TEXHOJIOTHUCCKONH W

COLMANIbHOM ~ HANpaBJICHHOCTH,  CIOCOOHOCTh  MHHUIIMHUPOBATH,

IUTAHUPOBATH U CAMOCTOSTENILHO BBITIOJIHATH TAKYIO JACATCIBHOCTS;

Dkonoeuueckoe socnumatie

- HE IPUHUMATD JCHCTBUS, IPUHOCSIIIIE BPE]] OKPYIXKAIOIIEH cpee;

- yMeThb MPOTHO3MPOBATh HEOIArOMPHATHBIE SKOJOTHYECKUE

MOCIIEICTBUSI IPESIPHHUMACMBIX JACHCTBHH, IPEIOTBPAIIATh UX.
OByasicHie YHUBEPCAIbHBIMU  YYCOHBIMUA  MO3HABATECIbHBIMU

IEUCTBUSIMU:

a) 0a30BbIe JJOTHUYECKHE IeiiCTBHS:

- ONPEICTISIT LENHU JCATeIbHOCTH, 33]1aBaTh ApaMETPhl U KPUTCPUH

UX JIOCTHKEHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUsI B PACCMATPHBACMBIX

SIBTICHHSX;

- BHOCHTH KOPPEKTHBBI B JIESTEIHLHOCTD, OIEHHBATH COOTBETCTBHE

Pe3yIbTATOB IIEJISIM, OIICHUBATh PUCKH MOCIICACTBUMN IS TEIbHOCTH;

- pa3BuUBAaTb KPCATUBHOC MBIIJICHUEC IIPpHU PECUICHUU XU3HCHHBIX

npobiiem

0) 0a3oBbIe HCCIeA0BATEIbCKHE eiCTBHUS:

- QHATM3MPOBATH IMOJYYCHHBIE B XOJ€ PEIICHUs 3a[a4l Pe3yIIbTATHI,

KPUTHYECKH OIIEHHBATh HMX JOCTOBEPHOCTh, IPOTHO3HPOBATH

HU3MEHEHHE B HOBBIX YCIIOBHUSIX;

- yMeTh MEPEeHOCUTh 3HAHWS B MMO3HABATEIBHYIO U MPAKTHYCCKYIO

00J1aCTH KU3HEACATCIBHOCTH;

IIP 1 - chopmupoBath MOHUMAHHS POJH (GU3MKH B IKOHOMHUYECKOH, TEXHOJOTMYECKOW, COLMAIbHON H
ITHYECKOH cepax AesTeNEHOCTH YeJIoBeKa; pOJr ¥ MecTa (PU3MKH B COBPEMEHHOM Hay4HOH KapTHHE MUPA;
pONMM acTPOHOMHM B MPAKTUYECKOH [EATENbHOCTH 4YelIOBeKa M JalbHEHIIeM HaydHO- TEXHHYECKOM
pa3BUTHY;

IIP 4 - BrajmeTs OCHOBOMOJATAIOIIUMHU (U3MICCKHUMHU MOHATHAMH M BEIHYMHAMH, XapaKTePHU3yOMUMH
¢usmyeckne mporecchl  (CBA3AaHHBIMH C  MEXaHHYECKMM  JBIDKCHHEM, B3aMMOAEICTBHEM  Tel,
MEXaHUYECKUMU KOJIEOAHMWSIMM ¥ BOJHAMH; aTOMHO-MOJIEKYJSIPHBIM CTPOEGHHEM BEIECTBa, TEIUIOBBIMU
npoleccaMy; JJIEKTPHYECKIM M MAarHUTHBIM TIOJISIMH, OJIEKTPHYECKHM TOKOM, 3JIEKTPOMarHWTHBIMH
KOJICOAHMSAMH W BOJHAMM; ONTHYECKHMH SBJICHUSIMH; KBAaHTOBBHIMHU SIBICHHMSMH, CTPOCHHEM aTroMa H
aTOMHOTO $71pa, PaAMOAaKTHBHOCTBIO); BJIAJCHHE OCHOBOIOJATAIOIIMHU ACTPOHOMHUYECKUMHU IOHSITHSIMH,
MO3BOJIIIONIMMH  XapaKTePHU30BaTh IIPOIECCH], MPOUCXOASAIINE Ha 3Be3/aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJIaKTHIEeCKOU cpeJie; TBIKEHIE HEOSCHBIX Tell, SBOJIIOINIO 3Be3]] U BeeneHHoM;

P 7 - cpopMuUpOBaHHOCTh YMEHHI UCCIEIOBATh M aHAM3UPOBATh Pa3HOOOpa3Hble PU3MUYECKUE SIBICHUS U
CBOIiCTBa OOBEKTOB, MIPOBOIUTH CAMOCTOSITENIFHBIE HCCIECIOBAHNUS B PEATBHBIX U JTa0OPaTOPHBIX YCIOBHSAX,
YHUTATh U aHAJIM3UPOBATh XapaKTEPUCTUKH IPHOOPOB M YCTPOIHCTB, OOBSCHATH NPUHIUIIBI UX pabOThI;

IIP 8 - oBnazeTs OpraHM3allMOHHBIMHU M NTO3HABATEIBHBIMH YMEHUSIMH CaMOCTOSTEIBHOTO MPUOOPETeHUs
HOBBIX 3HAHUH B IIPOIECCE BBIIIOJHEHHS MPOEKTHBIX M Y4eOHO-HMCCIEIO0BATENbCKUX PA0OT, YMEHHSIMHU
paboTaTth B TpyIe C BHITOJHEHHEM pa3NYHBIX COLMAJIBbHBIX pOJIeH, IUIAHUPOBATh pabOTy TPYIIIEL,
palOHANBHO PacHpesesiTh JeATeIbHOCTh B HECTAHIAPTHBIX CUTYaIlHAX, aJeKBaTHO OICHUBATH BKIA
Ka)KIOTO U3 yJaCTHUKOB I'PYTIIHI B PEIIEHHE PacCMAaTPUBAEMOH IPOOIEMBI.

P 10 - chopmupoBaTh YMEHUS NPUMEHATH MONTyYSHHBIE 3HAHUS IS OOBSICHEHUS YCIOBHHA MPOTEKAHUS
(U3MYECKUX SBICHHH B NPUPOJE WM JUIS TPHHATHS NPAKTUUECKUX PEIICHWH B ITOBCEAHEBHON KM3HH
JUtst oOecriedeH st 6e30MacHOCTH MPH 00paIIeHHH ¢ OBITOBBIMU IPUOOPAMHU M TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEeHUsI 310POBbsI M COOJIOICHHST HOPM KOJIOTHUECKOTO TIOBEACHHS B OKPYIKaloLIei cpejie; MOHNMaHNe
HEO0OXOIMMOCTH NPUMEHEHUS TIOCTHOKEHUH (busnku u TEXHOJIOT Ui 1L palHrOHaIBLHOTO
IPUPOIOTIONH30BAHNS;

P11 - oBmageHWe pa3IMYHBIMH crioco0amMu paboThl ¢ wWHGopMaruedl (u3ngeckoro copepkaHus c
HCIIOIB30BAHIEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, Pa3BUTHE YMEHHI KPUTHIECKOTO aHAIM3a
U OIIEHKH JIOCTOBEPHOCTH ITOJIydaeMOH HH(POPMAIUH;

IIP 12 - oBnageHue OpraHU3aMOHHBIMY M O3HABATEIbHBIMHA YMEHUSIMH CaMOCTOSITENEHOTO MPHOOPETeH S
HOBBIX 3HAaHHH B MpOoLECCC BBINNOJIHEHUA IPOCKTHBIX U y‘le6HO-I/ICCHeﬂOBaTeHbCKI/IX pa60T, YMEHUSAMU
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- JaBaTh OIIGHKY HOBBIM CHUTYallUsM, OLIEHMBATh IPUOOPETEHHBIN
OTIBIT;
- YMETb HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00sacTel;
OBnajeHne yHUBEpCaIbHBIMI KOMMYHUKAaTUBHBIMH A€HCTBHAMHU:
a) odenune
- BJIAJICTh Pa3JIMYHBIMU CIIOCOOaMH OOIIEHHs M B3aUMOACHCTBHS
0) COBMeCTHAs eSITeIbHOCTD:
- TOHMMAaTh ¥ UCHONB30BaTh IIPEUMYIIECTBA KOMAaHIHOH U
HHIUBUAYaTbHOH paboThI;
- KOOPAMHMPOBATH U BBHINOJHATH PabOTy B YCIOBHSAX peabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
OBnajeHne YHUBEPCATbHBIMH PETyIATHBHBIME ACHCTBUAMHU:
a) caMOOpraHu3anusi:
- CaMOCTOSTENBHO COCTABITH IUIaH PEIICHUsS MPOOJIEMBI C Y4eTOM
HMEIOIIUXCST ~ PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
NIPEANOYTCHUI;
- JaBaThb  ONEHKY HOBBIM  CHTyaIUsM;  CIOCOOCTBOBATh
(OPMHUPOBAHUIO ¥ TPOSBICHUIO IMUPOKOW SPYAHIMHM B Pa3sHBIX
00J1aCcTAX 3HAHUH, MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KyJIbTypPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:
- MCIIOJIB30BAaTh MPHEMBI peIIeKCHH VISl OLIEHKH CHUTYaIllH, BBIOOpa
BEPHOTO PEIICHNS;
- YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHUs 110
UX CHIDKCHHUIO;
B) 3MOLMOHAIbHBIN HHTEJJIEKT, MpeaInoara i
c¢(hOpMHPOBAHHOCTH:
- COIHMANBHBIX HABBIKOB, BKIJIIOYAIONIUX CIHOCOOHOCTH BBICTPAaMBAThH
OTHOIIEHHUS C APYTHMH JIOJbMH, 3a00THTHCS, TMPOSIBISTH HHTEPEC U
pasperiath KOHPIUKTHI

pabotaTh B Ipynme ¢ BBIIOJHCHHEM pa3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBaTh PabOTy TPYIIIb,
pALMOHANBHO PAcHpENeNaTh JEATENbHOCTh B HECTaHAApPTHBIX CHTYallMsAX, aJIeKBaTHO OLICHHBATh BKIIAJ
Ka)KJIOTO M3 Y4aCTHUKOB I'PYIIIBI B PEIICHHE PACCMAaTPUBAEMOH PpOOIEeMBbI;

IIP13 - chopMupoBaHHOCTH MOTUBALIUMH K OyAyIIeil MpoecCHOHAIBHOM ASSITENbHOCTH MO CHIEHUATBEHOCTAM
(DUBUKO-TEXHIUYECKOTO MTPOQHIIS.
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3. Conep:xanue 001meo0pa3oBaTe/bHOI0 Y4eOHOI0 peaMeTa

Pa3znen 1. Mexannka. Tema 1. Kunemartuka

Mexannyeckoe aBuxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO JBHKeHUs. Crucrema
orcuéta. Tpaekropus. Ilepememnienne, cKopocTb (CpelHssE CKOPOCTb, MTIHOBEHHAas
CKOPOCTh) M YCKOPEHHE MaTepUalbHOW TOYKH, MX MPOEKIMU Ha OCU CUCTEMBI KOOPJMHAT.
CnoxxeHue mepeMEelIeHUd M CIIOXKEHUE CKopocTed. PaBHOMEpHOE M pPaBHOYCKOPEHHOE
OpsIMOJIMHEITHOE JABMKeHHe. ['padMKu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MIyTH U NIEPEMEILEHNS] MAaTEPUATIbHOM TOUKH OT BpeMeHH. CBOOOIHOE MajieHue. Y CKOpEHHE
cBoOonHOro majeHus. KpuBonuneitHoe nBuxkeHue. JIBUKEHHE MaTepuaIbHON TOUKH IO
OKPY)KHOCTH C IIOCTOSIHHOM IO MOZYJIIO CKOpPOCTBIO. YTJOBasg CKOPOCTb, JIMHEIHas
ckopocth. Ilepumon u uactora oOpamenus. LleHTpocTpeMuTENbHOE  YCKOpEHHE.
TexHu4eckne ycTponuCTBa U NMPAKTUYECKOE MPUMEHEHHE: CIIMAOMETP, IBUKEHUE CHAPAIOB,
LIETIHBIE U PEMEHHBIE TIEPEIAUN.

Tema 2. JlunaMuka.

[Ipunnun otHocurenbHOcTH ['amunes. IlepBwiii 3axkoH Herorona. MHepumanbHble
cucrembl orcuéra. Macca Tena. Cuna. IIpuHumn cynepno3uuuu cwi. BTopoll 3akoH
Herotona mns marepuanbHOM TOUKK. Tpernii 3akoH HproTOHA I MaTepUaIbHBIX TOYEK.
3akoH BcemupHOro tsroreHusa. Cwia Tskectu. [lepBas kocmuueckas ckopocth. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasl TpeHus (IOKOs, CKOJNbKEHUS, KaUEHUS).
Cuna Ttpenusa. Cyxoe Ttpenue. Cuia TpeHHUS CKOJBXEHUS W CHJIAa TPEHUS I[IOKOA.
Kosddunuent tpenus. Cuna CONpOTUBICHUS TIPU IBIKCHUU TeJa B KUIAKOCTH WM Tase.
[locTynarenbHOe M BpallaTeabHOE JIBUKEHHUE Aa0COIIOTHO TBEPAOro Tejna. MOMEHT CHIIbI
OTHOCHUTENIBHO OCH BpamieHus. Ilnedo cunel. VYciaoBus paBHOBeCHs TBEPIOTO Tela.
TexHrnuecKkre yCTporuCcTBa U NMPAKTUYECKOE TPUMEHEHHUE.

Tema 3. 3akoHBI COXpaHEHUS] B MEXAHUKE.

HNmnynbe mMaTtepuaibHOM TOYKM (Te€na), CUCTEMbl MaTepHallbHbIX To4eK. VMitynbce

CWJIbl U U3MEHEHUE UMITYJIbCca Tela. 3aKOH COXPaHEHMsI UMIYJIbca. PeakTUBHOE JABUKEHUE.
PaGora cunbl. MomHocTh cuiibl. Kunetndeckast 3Heprusi MaTepuanbHON Touku. Teopema 06
W3MEHEHUN KUHETHYeCKOoW sHepruu. [loreHuumanbHas sHeprus. [loTeHImanbHas >HEprus
ynpyro nepopmMupoBaHHO# npykuHbL. [loTeHnnanbHas sHeprus Tena BOJU3U MOBEPXHOCTH
3emun.
[ToTeHnmanbHble W HEMOTEHIMAIbHBIE CUbl. CBSi3b pPabOThl HEMOTEHIIMAIBHBIX CHI C
W3MEHEHUEM MEXAHUYECKOW SHEPruHM CHUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHWYECKOU
SHEPTrUH. YIPYTUe U HEYNPYTUE CTOJIKHOBEHUS. TE€XHUUYECKHE YCTPOMCTBA U MTPAKTHYECKOE
MIPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Paszpnen 2. MojiekyasipHas pu3uka 1 TepMOAMHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUHU.

OCHOBHbBIEC TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKOM TEOpUM U HUX ONBITHOE
000OCHOBaHHE. bpoyHOBCckOEe  IBHIKEHME. Huddysus. Xapaktep  JIBHKCHHS
Y B3aMMOJICHCTBUS YaCTHUIl BeLIeCTBA. MOJIenn CTpOEHNs Ta30B, )KUJIKOCTEW U TBEPIBIX TEI
1 OOBSCHEHHME CBOMCTB BEILIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl MOJEKYII.
KomnuectBo BemecTBa. [locrosnnas ABoraapo. TernoBoe paBHOBecue. Temnepatypa u €€
n3mepenue. [lkana remnepatyp Llenscus. Moaenps nneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM HJealbHOrO Tas3a. AOCONIOTHas TeMmIeparypa Kak
Mepa CpEeIHEW KWHETHYECKOW DJHEpPruM TEIUIOBOrO JBM)KEHMA dacTul rasza. lllkama
temriepatyp KenbBuna. ['a3oBble 3akoHBl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
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HansToHa. M3ompoueccsl B HMACAIBHOM ra3e € IMOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe nmpeacTaBIeHHE N30MPOIIECCOB: M30TEPMa, U30X0pa, H300apa.

TexHuueckue ycTpolcTBa U MIPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepmonnHamudeckas cucreMa. BHyTpeHH:s SHEPrUs TEPMOINHAMUYECKON CHCTEMBI
u cnocoObl e€ wuzMeHeHus. KomudecTBO TemyioTsl M pabora. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJEAJIBHOTO ra3a. Buabl Temonepenadu: TEIIONPOBOJHOCTh, KOHBEKLIHSA,
M3JIly4eHue. Y AenbHas TeII0EMKOCTD BelecTBa. Koan4ecTBO TEIIOTHI TP TEIUIONepeaye.
[lonsitne 00 angmabatHoM mnpornecce. IlepBelii 3akoH TepMmoauMHamuku. IIpuMeHeHue
IepBOT0 3aKOHA TEPMOJMHAMHUKHU K H3ompoleccam. ['paduueckas nHTeprperanus paboThl
rasa. Bropoii 3akoH TtepmoguHamuku. HeoOpaTumocTs mporieccoB B mpupoze.TermioBsie
MamuHbl. [IpuHIMNBL AecTBUS TemoBbIX MamMH. [IpeoOpa3zoBaHusi SHEPrUU B TEIIOBBIX
mamuHax. Koadduuuent noneznoro aedictBus terwioBoil mammubl. Lukn KapHo u ero
KOA(PUIMEHT MOJE3HOTO JeHCTBUSA. DKOIOrHUECKUe MPoOIeMbl TEIJIOIHEPTeTUKH.

TexHudeckne yCTpoMCTBa M IPAKTHUYECKOE NPUMEHEHHE: JIBUIATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJWIbHHUK, KOHIULIUOHED.

Tema 3. Arperarssle cocTosiHus BeniecTBa. Ma3oBble NEPEXOIBI.

[TapooGpa3oBanue u koHjeHcauusa. Vcnapenue wu  kumnenue. AOCOIIOTHAs
W OTHOCUTENbHAs BIAXKHOCTh BO3Ayxa. HacelmeHHbli map. VYoaenpHas TewioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEeMIIepaTypbl KWUIIEHUS OT JAaBiieHUs. TBEpmoe Telo.
Kpucramunueckue u amop¢Hble Tena. AHM30TPONUS CBOMCTB KpucTamwioB. JKuiakue
kpuctaibel. CoBpeMeHHbIe MaTepuaibl. 1lnaBinenue u kpucramnumzanus. Y 1eapHas TEIioTa
iasnenus. CyGnumarusi. Y paBHEHHE TEIUIOBOTO OalaHca.

TexHuyecknue  yCTpOMCTBA M IIPAKTUYECKOE  INPUMEHEHHUE:  TUTPOMETP
U ICUXPOMETpP, KaJOPUMETP, TEXHOJOTMM IIOJYy4YEHHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Paznen 3. Duekrpoaunamuka. Tewma 1. Dnekrpocraruka.

OnexTpuzauus Ten. ODJEKTpUYECKMi 3apsia. /[[Ba BHIa 31EKTPUYECKHMX 3apsiloB.
[IpoBOAHMKH, IUANEKTPUKU M TOJYIPOBOJAHUKH. 3AaKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsana. BsaumopeiictBue 3apsanoB. 3akoH Kynona. To4Y€dHBIN DJIEKTPUYECKUHN 3apsii.
Onextpuueckoe nose. Hanpsyk€HHOCTh 3nekTpuueckoro noisd. IlpuHumn cynepnosuuun
NEeKTpUYECKUX mojeil. JIuHum HanpsHKEHHOCTH AyeKTpuuyeckoro mois. Pabora cun
anektpocratuyeckoro nmnons. llorenmman. Pa3zHocte mnoreHunanos. IlpoBoaHukn w
IUJIEKTPUKA B DJIEKTPOCTATUYECKOM  Iosie.  JIMdjeKTpuueckas  IIPOHMIIAEMOCTD.
OnextpoéMkocTh. KonzmeHcarop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsPKEHHOT0 KOHIEHCATOPA.

TexHuuecknue  yCTpoWCTBA M NPAKTUYECKOE  MPUMEHEHME:  DJIEKTPOCKOI,
AIIEKTPOMETD, DIEKTPOCTATUUECKAasl 3aIINTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB, KOHAEHCATOP,
KOIIMPOBAJIBHBIN anmnapar, CTPyUHbIN IPUHTED.

Tema 2. [TocTossHHBIN dneKTpUYeCKUil TOK. TOKM B pa3inyHBIX cpeaax.

DONEeKTpUYECKUil TOK. YCIIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOro TOKa. McTOUHMKH
toka. Cuna toka. IlocrosiHubiii TOok. Hampsikenue. 3akoH Oma Juisi yyacTka LIemH.
DIEeKTpUUYECKOE CONPOTUBIICHUE. Y IENbHOE CONPOTUBIIEHNE BellecTBa. [locnenosarensHoe,
napajijieibHoe, CMENIaHHOE COEAMHEHHHM NPOBOJAHMKOB. PaboTa 3JEKTpHUYECKOro TOKa.
3akoH J[oyns — JleHna. MOIIHOCTh AJIEKTPUYECKOIO TOKA. DJEKTPOABMXKYIIAS CUla U
BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHMKA ToKa. 3akoH OMa Juisi HOJHOW (3aMKHYTOM)
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anekTpudyeckor nenu. KopoTkoe 3aMblkaHWe. ODJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIIOB. 3aBUCUMOCTh COMPOTHUBIICHHS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.
DnekTpuueckuil TOK B Bakyyme. (CBOICTBAa 3JIEKTPOHHBIX IY4YKoB. [loaynpoBOgHUKH.
Cob6cTBeHHast U MpUMECHasi MPOBOJUMOCTh MOTYNPOBOAHUKOB. CBOHCTBa p—N-miepexoa.
[TonynpoBoAHUKOBBIE MPUOOPHI. DJIEKTPUUECKUH TOK B pacTBOpax M paciuiaBax
ANEKTPOJIUTOB. DJIEKTPOIUTHYECKAs JUCCOIMALUA. DIEKTPOIN3. DIEKTPUUYECKUIl TOK B
razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.

TexHuuecKkne yCTpOMCTBA M NMPAKTUYECKOE NMPHUMEHECHHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, HUCTOYHUKH TOKA, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
puOOpPbI, TEPMOMETP COMPOTHUBIICHUSI, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN AMO/I, TAJIbBAHUKA.

Tema 3. MaruuTtHoe noje. DJIeKTPOMarHuTHas HHIYKIUS.

[TocTostHHBIE MarHUTHI. B3aumoaeiicTBUe MOCTOSIHHBIX MarHUTOB. MarHUTHOE TOJIE.
BekTtop mMarnutHOM wWHAYKIMH. [IpUHUIMN Cynepno3uiyMy MAarHUTHBIX Tojded. JIuHum
MAarHUTHOM WHAyKIuHA. KapTWHa IJHMHUA MarHUTHOM HWHAYKUHWH TOJISI TOCTOSHHBIX
MarHuToB. MarHuTHOE MoJie MPOBOJAHUKA ¢ TOKOM. KapThHa TMHWI MHIYKIIMA MAarHUTHOTO
OJIs JUIMHHOTO MPSIMOTO POBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJA-HHUKA, KATYIIKHU C
tokoM. OnbIT DpcTeaa. BzaumoaeiictBue npoBOJHUKOB ¢ TOKOM. Cuia Amiepa, €€ MoayiIb
n HanpasieHue. Cuna JlopeHua, €€ MOIyiabp W HampaBieHUE. J[BUKEHHE 3apsyKEHHOU
YaCTHUIBI
B OJIHOPOJTHOM MarHUTHOM mosie. PaGora cumsl Jlopenna.

SIBrieHnE HNEKTPOMATHUTHOM WHAYKIMHU. [IOTOK BeKTOpa MAarHMTHOM HWHIYKIIHH.
DJIEKTPOABMKYIIAS CHJIA HMHAYKIHH. 3aKOH JJIEKTpOMarHuTHoW wuHAyKuuu Dapanaes.
BuxpeBoe »siexkTpuueckoe moje. DJIEKTPOABMKYIIAs Cuila HHAYKUUUA B MPOBOJHUKE,
JBW)KYIIEMCSL TOCTYyNaTeJIbHO B OJHOPOJAHOM MarHuTHOM mnoJie. IlpaBuio Jlenna.
NHayKTUBHOCTE. SIBIIEHME CAMOMHIYKIMU. OJEKTPOABIKYIIAS CHJIA CAaMOWHIYKIUH.
DHeprusi MarHUTHOT'O MOJIS KATYIIKA ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOCTOSIHHBIE MArHMTHI,
AJIEKTPOMArHUThI, 3JEKTPOJIBUTaTEIb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHI], UHAYKIWOHHAS
M€Yb.

Pa3znen 4. KoneOaHus u BOJIHBI.

Tema 1. Mexannueckue U 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

KonebarenbHas cucrtema. CBoOOAHBIE MeXaHWYEeCKUEe KojebaHus. ['apMoHHUecKue
konebanus. Ilepwon, uactora, amrumtyaa u ¢asza konebanuii. [IpyXKUHHBIA MasTHUK.
Marematnuecknii MasTHUK. YpaBHEHHE TapMOHHMUYeCKUX KojeOanuii. [IpeBpamienue
SHEPTMHM TpHU TapMOoHUYeCcKHX KkosieOanusx. KonebarenbHbiii koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJeOaHUsI B HACAIHPHOM KOJieOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIY
MEXaHWUYECKUMH U DJJIGKTPOMArHUTHBIMH KoneOaHusimu. Dopmyrna Tomcona. 3akoH
COXpaHEHHUsI DHEPruh B UACATHHOM KojebaTelbHOM KOHType. IlpencraBienune o
3aTyxalmux KojieOaHusax. BrIHyXJeHHBIE MexaHW4eckue KosieObanus. Pe3oHaHC.
BreiHyxnennsie 3nekTpoMarHuTHbele KojeOanus. Ilepemenubiii TOK. CHHYCOMAANBHBIN
MepeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMILTUTYAHOE U IEUCTBYIOIIEE 3HAUCHUE
cuibl TOKa W HampsbkeHus. Tpanchopmartop. [IpousBojcTBo, mepenada U moTpebIeHUE
AJIEKTPUYECKOW SHEPTUM. DKOJOTMYECKUE PUCKH MPH TMPOU3BOJCTBE SIICKTPOIHEPIHUHU.
KynbTypa ncnosnb3oBaHus 3JIEKTPOIHEPTUM B IIOBCEAHEBHOM KU3HMU.

TexHuueckne ycTpoWCTBAa M MNPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, TMHUHU 3JEKTpONepeaay.
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Tema 2. MexaHn4yeckue U JIEKTPOMArHUTHBIE BOJIHBI.

Mexanuueckue  BOJIHBI, ycioBus  pacrpoctpaHeHus. Ilepumon.  CkopocTh
pacnpocTpaHeHus M JUiMHA BoJiHBL. [lonepeunsie u mpoaoiasHbie BOJHBL. MHTEpdepenns u
mudpakius MexaHnueckux BosH. 3BykK. CKopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa.
TemOp 3Byka. DJIEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI U3JIyYEHHUS 3JEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanuss BektopoB E, B, v B amekTpomarHuTHoM BosiHe. CBoKCTBa
ANIEKTPOMArHUTHBIX ~ BOJH: OTpPaKE€HUE, TNpeJoMIIeHUe, Mmojspuzanus, audpakmms,
unTeppepenunsa. CKOpoCcTh 3JME€KTPOMArHUTHbIX BOJIH. lllkama aieKTpOMarHUTHBIX BOJIH.
[IpumeHeHne AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE M ObITy. lIpMHIMIBI paavocBa3u U
TeneBUieHus. Paaronokamnus. DI€KTpOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHuueckne yCTpONCTBA M IPAKTUUYECKOE IPUMEHEHHUE:  MY3bIKAJIbHbBIC
MHCTPYMEHTBI, yJIbTpa3ByKoOBas JHArHOCTMKAa B TEXHUKE U MEIULUHE, pajap,
paaronpuéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY- neyb.

Tema 3. OnTuka.

I'eomerpuueckas ontuka. lIpsMonuHeitHOE pacpoOCTpaHEHHWE CBETA B OJHOPOIHOM
cpene. Jlya cBera. Touyeunslii HCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTPa)KCHUS
cBera. lloctpoenne wu3o0pakeHU B IUIOCKOM 3epkaie. [IpernomieHue cBera. 3aKOHBI
mperoMyieHus cBeTa. AOCONIOTHBIM TMOKazaTenb mnpenomiieHus. [loiHoe BHyTpeHHee
orpaxkeHne. IIpenenpHBII yrojg IOJHOTO BHYTPEHHEro oOTpaxeHus. Jlucmepcust csera.
CrnoxHbIi cocTaB Oemoro cBerta. LIBerT.

CobOupatomue u pacceuBaroinyie JHH3BL. ToHkas JuH3a. DOKYyCHOE paccTOsHUE
W onTuueckas cuiaa ToHKOM JmH3BL. [locTpoeHue wu300paxkeHUi B CcOOMparomMX
Y pacceuBarONIMX JuH3aX. Popmysia TOHKON JUH3BL. Y BEIMYEHUE, JaBAEMOE JTUH30M.
[Ipenensl MpUMEHUMOCTH TEOMETpUYECKON onTuku. BomHoBas onrtuka. MuTepdepenius
cBeta. KorepeHTHble HMCTOYHHMKHU. YCIIOBUS HAOJMIOACHHS MAaKCUMYMOB M MHHHMYMOB B
MHTEPPEPEHIMOHHONW KapTUHE OT JABYX CMH(a3HBIX KOIT€PEHTHBIX UCTOUYHUKOB. [ludpakuus
ceeta. JudppakuuonHas pemeérka. YciaoBue HaONIOACHUS TJIaBHBIX MAaKCUMYMOB IIpU
Ma/ICHU MOHOXPOMAaTHYECKOT0 CBeTa Ha Tu(pakuoHHyto pemérky. [Tonspuzamnus ceera.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHHE: OUKH, Jyna, (oToamnmapar,
MPOEKIIMOHHBIN armapaT, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHUKA, AU(paKIMOHHAs
peleTKa, NoaAponI.

Paznen 5. KBanroBasi pusuka. Tema 1. DneMeHThl KBAHTOBOU ONTUKHU

®otonbl. @opmyna Ilnanka cBsizm SHeprum (POTOHA C €ro YacTOTOH. DHEprus
u umnynsc ¢otona. OtkpeiTue U ucciuenoBanue Gorordpdexra. Onbitel A.I'. CToneTona.
3akonbl ¢orodddexrta. YpaBHenue DitHmTeitHa ans dotorddekra. «KpacHas rpaHuia»
dbotorddexra. Jlapnenue cera. OnbiTel [1.H. JleGenera. Xumudeckoe AeiCTBUE CBETA.

TexHuueckue yCTpOMCTBA W  MpPAKTUYECKOE MpPUMEHEHHue:  (POTo3JIeMEHT,
doTomaTymk, colHeYHast GaTapesi, CBeTOAUO/I.

Tewma 2. Ctpoenue atoma.

Monens atoma Tomcona. OmbiTel Pesepdopma mno paccesHuro o -yacTul.
[Inanerapnas monens aroma. [loctymater bopa. M3nmydenume u mornomeHue ¢GOTOHOB
IIpU TEpeXoJi€ aToMa C OJHOTO YPOBHSI 3HEpruu Ha apyroi. Bunbel cnektpoB. Crextp
YPOBHEM DJHEPrud aroma BOAOpoaa. BomHOBbIE cBoMcTBa 4acTull. BomHbl ne bpoitns.
KopnyckynsipHo-BosiHOBOM Ayann3M. CIIOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHudyeckne yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHME. CIEKTPAJbHBIA aHaIU3
(criexTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Tema 3. ATomHOE s11pO.
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OKCHEpPUMEHTBI,  JOKa3bIBAIOIIUE  CJIOXHOCTb  CTpOe€HUA  sanapa.  OTKpbITHE
paanoaktuBHocTH. OmnbiTel Pe3zepdopna 1mo omnpeaeneHuro coctaBa pajrOaKTHBHOIO
uznyudenus. CpoiicTBa anbda-, Oera-, ramMma-uzinydeHus. BiusiHue paauoakKTUBHOCTU
Ha JKUBble Opranu3Mbl. OTKpbITHE MpPOTOHA M HelTpoHa. HykioHHass Monens snapa
I'eitzenOepra—Banenko. 3apsia siapa. MaccoBoe uucno sjapa. M3otonsl. Anbda-pacna.
DONEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amMMa-uznydeHue. 3aKOH PaJlOaKTUBHOTO
pacnajia. DHeprusi CBsI3W HYKJIOHOB B sipe. SAnepusie cuibl. JledexT Maccel siapa. SnepHbie
peakuuu. Jlenenue u cuntes anep. AnepHsiii peaktop. TepmosaepHblil cunres. [Ipobiaemsl
U TEpPCIEKTUBBl SAEPHOM 3HEPreTUKU. DKOJOIMYECKHE AaCHEKThl SAEPHOM SHEPreTUKH.
OnemeHTapHble 4YacTUllbl. OTKpBITHE MO3UTPOHA. MeTolbl HAOMIOACHUS U pEerucTpanuu
aneMeHTapHbIX dacTull. DyHaameHTanbHble B3auMonaeWcTBus. EauHCTBO (uznueckon
KapTUHBI MUPA.

TexHuueckue yCTpOICTBA U MPAKTUUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, snepHbiii peakTop, aToMHas Oomoa.

Paszaes 6. JiieMeHTBI aCTPOHOMMH H acCTPO(PU3UKH.

Oranbl pa3BUTHSA acTpOHOMMHM. lIpukinagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomuu. Bup 3B&3nHoro Heba. Co3Be3nusi, spkue 3BE3IbI, TUIAHETHI, UX BHIUMOE
newxkenne. Conneunast cucrema. ConHue. CoHEUHas: aKTUBHOCTh. VICTOUHHK SHEpPruu
Connua m 3BE34. 3BE3IBI, UX OCHOBHBIE XAPAKTEPHUCTHKH. [[narpamma «CIEKTpaJIbHBINA
KJIACC — CBETUMOCTBHY». 3BE3/bl TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» [Jisi 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE NPEICTABICHNUS O MPOUCXOXKACHUM M HdBoironuu CoylHIA W 3BE3M. DTarbl
Ku3HU 3BE3A. Mueunbiii Ilyte — Hama [Namaktuka. Ilonoxxenue u nBuxenune CoJsiHIIA B
lanaktuke. Tunel raakTuk. Paguoramaktuky u kBa3zapsl. YEpHBIE ABIPHI B sApax TAJIAKTHK.
Bcenennas. Pacmmpenne Bceenennoit. 3axkon XaO6na. Pa3beranme ramaktuk. Teopus
Bonemioro B3peiBa. PenukToBoe wm3myuenue. MacmtabHas CTpykTypa BceneHHOI.
Meraranaktuka. Hepeménnpie mpo6ieMbl aCTpPOHOMUMU.

O6o06maroriee MOBTOPEHUE.

Ponp ¢pu3uku U acTpOHOMHUU B IKOHOMHUYECKOW, TEXHOJIOTUYECKON, COLUAIBHON H
THYECKOW cdepax AesTeNbHOCTH 4YenoBeka. Ponb M MecTo (U3MKUM U acTPOHOMHMH B
COBPEMEHHON Hay4YHOW KapTuHe Mmwupa. Ponb ¢usnueckoit teopun B (HOPMHpPOBAHUU
MpeICTaBlIeHU 0 PU3NYECKO KapTHHe Mupa. MecTo pU3nYecKoil KapTUHBI MUpa B 00111eM
PsAly COBPEMEHHBIX €CTECTBEHHO -~HAYUYHBIX IPEICTABICHUN O IPUPO/IE.
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4. TemaTuyeckni IiiaH o0ueo0pa3oBaTeJIbHOI0 Y4eOHOI0 MpeMeTa
TemaTnyeckui 1iaH

OVII.06 Puzuka

Ha 2025 — 2026 y4eOHblii ron

I'pynmna 1-6

[Mpodeccusi: 15.01.05 Ceapwyux (pyunou u 4acmuyHo MeXaHU3UPOBAHHOU CEAPKU(HANIABKL)

Oos3aTenbHast yueOHas

Makcuma HArpy3ka
Ne Bueay
n/ HaumeHoBaHUe pa31e/ioB H TEM JIbHad JIHT. BCEro B TOM qucre
ydeOHast np.
I Harpyska cam. 3aHSATH | j1af. sans | x/
paﬁ. i paﬁ. - p
1 cemecmp 34/11* 34/11* | 5 1
Pasnen 1. Mexannka 17/6* 17/6* 3
1 | Kunemaruka 4/2* 4/2*
2 | JIlunamuka 7/2* 7/2* 1
3 | 3aKOHBI COXpAaHCHHUS B MEXaHHKE 6/2* 6/2* 2
Paznen 2. Monexynsipaast ¢dusmka. 9/3* 9/3* 9
TepMmoanHamMuKa.
1 OCHOBBI MOIEKYIAPHO-KHHETHUECKOH | 41 e 1
TEOpPHHU
2 | OCHOBBI TEPMOAMHAMHKHI 3/1* 3/1*
3 ArperatHbie cOCTOsIHHS BeriecTBa. Pa3oBbie o1 o1 1
ePEX0 bl
Paznen 3. DnekrpoanHaMuka 8/2* 8/2*
1 | DrmekTpocTaTuka 8/2* 8/2* 1
2 cemecmp 66/11* 12 | 54/11* | 4
Pazgen 3. DnekTpoguHaMuKa 18/3* 2 16/3* 2
9 [TocTosiHHBIN 3JEKTpUYECKU TOK. TOKH B 8/o* 8/o* 1
pa3IMYHbBIX Cpeaax
3 MarnuTHOE ~ TOJIe,  AJIEKTPOMArHUTHasI 11/1* 5 8/1* 1
WHTYKIIHS
Pasnen 4. KonebaHus 1 BOIHEI 24/4* 6 18/4* 2
1 MexaHunueckue KOJIeOaHHSI H| o o« 2 6/1*
AJIEKTPOMArHUTHBIC KOJIeOaHMsI
2 MexaHHUeCKUEe BOJHBI. DIIEKTPOMArHUTHBIC 2/1% 5 51
BOJTHBI.
3 | OnTuka 9/2* 2 7/2* 2
Pa3nen 5. KBantoBas ¢usnka 12/2* 2 10/2*
1 | DnemMeHTHl KBAaHTOBOW ONTHKHU 3/1* 3/1*
2 | Ctpoenne aToma 4 1 3
3 | AtomHOe IpO 5/1* 1 4/1*
Pasgen 6. DOnemMeHTBl ~ aCTpOHOMHUH U
6 2 4
acTpo(U3HUKH
Koncyabranun 3 3
JK3aMeH 3 3
Hroro 3a 1 kypc 100/20* | 12 88/20*| 9 1
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5. TemaTu4yeckoe MJIAHMPOBaHMe 0011e00pa3oBaTebHOr0 yueoHoro npeamera OYIL.06 ®usuka

HaumenoBanne Copepxxanue y4e0HOr0 MaTepuana, JadopaTopHbie padoThl U NMPaKTHYeCKHe OB LeM 4ACOB Konst ¢opmupyembIx o0mmx u
pa3fiejioB U TeM 3aHSATHS, BHeAyIUTOPHAsI CAMOCTOSITeJIbHAsI padoTa CTY/ICHTOB npogecCHOHATBHBIX KOMIIETEHIU
1 2 3 4
Pa3nen 1. Mexanuka 17/6*
Tema 1. KunemaTnka Copaepxanne yueOHOr0 MaTepHaJa 4/2* OK 01, OK 02, OK 05, OK 04
Mexannyeckoe aprxkenue. [lepememenune. I1yts. Ckopocts. PaBHOMEpHOE OK 07,1IK 1.3, 11K 1.2
NpAMOJIMHEHOE NBMW)XEHUE. Y cKopeHue. PaBHoniepeMeHHOe MPSIMOJIMHEITHOE
JBIDKEHHE
CBoOonHoe nagenne. PaBHOycKOpeHHOE IBMKEeHUE. PaBHOMepHOE IBM)KEHUE 110
OKpykHOCTH* BpamatensHoe ABMKEeHHE™®
Tema 2. /Inramuka Coaep:xaHue y4e0HOro MaTepHaJa 7/2* OK 01, OK 02, OK 05, OK 04
Cuna. Macca. 3akonsl Heiotona. HeprmansHelie cuctemsl otcuéra. [Ipuanmn OK 07,1IK 12,IIK 1.3, TIK 1.4
OTHOCHUTEIHHOCTH. 3aKOH BceMupHoro TsroteHus. Cuna tsoxkectd. Bec. HeBecomocTh
Cuna ynpyrocta. 3akoH ['yka* CHIIBI TpeHUS TIOKOS M CKOJIBKEeHUs* MOMEHT CHII.
YcnoBus paBHOBeCHUs TBEPIOTO Tea
JlaGopaTopHble padoThI 1 OK 01, OK 02, OK 04, OK 07
1. VccnemoBanue ABMKEHNS TeNa MO/ ICHCTBHEM MIOCTOSIHHOM CHJTBI 1 K 1.3, 11K 1.2
Tema 3. 3axonsl | Conep:kaHue y4eOHOr0 MaTepuaa 6/2* OK 04, OK 07, IIK 1.4
COXpaHeHus B MexaHuke | mmynsc Tenm. 3akoH coxpaHeHHS WMITylbca. PeaktmBHOE nBmkeHue. Pabora cmil. K 1.2
MormnaocTs. DHeprus* KuneTnueckasi 1 MOTEHIIMANBHAS SHEPTHsl. 3aKOH COXpPaHEHUS
MEXaHWYECKOM »sHepruu. TexHudyeckne YCTpPOWCTBA, OCHOBAaHHBIE HA 3aKOHAX
coXpaHeHus™
JlabopaTopHbie paboThI 2 OK 01, OK 02, OK 04, OK 07
2. 3y4yeHue 3aK0HA COXpaHEHHS UMITYJIbCA H PEAKTUBHOTO JIBHIKEHHUSI 1 K 1.5, 11K 1.2
3. CoxpaHeHHe MEXaHMIECKOM SHEPIUX MPY BIDKEHHUH Tea TIOJT ISHCTBUEM CHJT TSDKECTU U 1
YOPYTOCTH
Paznen 2. Moaekyasipuas ¢pusuka. Tepmogunammuka 9/3*
Tema 1. OcHoBel | Coaep:kaHne y4eOHOro MaTepuajia 4/1*
MOJIEKYJISIPHO- OcCHOBHbIE TIOJIOXKEHHUST MOJEKYJSIPHO-KMHETHYeCKOW Teopuu. PasMepsl m Macca OK 01, OK 02, OK 03, OK 04
KHUHETHYECKOH TEOPHH MOJIEKYJ 1 aToMOB. bpoyHoBckoe nBmkenue. Auddysus. Uneansuselii ra3. Jasnenue
raza.* OCHOBHOE YpaBHEHHE MOJEKYIAPHO-KUHETHUECKOW TEOpUH  Ta30B.
Temmeparypa W ee wu3MepeHHe. TepMOJUHAMUYECKAs IIKalla TEeMIIEPATYypHI.
YpaBHEHUE COCTOSHUS HIEAIBHOTO ra3a. 1'a30Bble 3aKOHBI
JlaGopaTopHble padoThl 2 OK 01, OK 02
4. I3amepeHne BIaXXHOCTH BO3/lyXa 1
5. Ha0moerme pocta KpUCTAIIOB U3 PacTBOPa 1
Tema 2. OcHoBrl | Conep:kaHue y4eGHOro MaTepuaja 3/1* OK 05, OK 07,
TEPMOANHAMUKH BHyTpeHHsIs1 oHeprusi ujaeansHoro rasa. PaGora um Temiora Kak (GopMsl mepeadu IK 1.3, IIK 1.2, TIK 14

OHCPTHH. 3aKOHEI TCPMOJVHAMUKHU. TemnoBsie JABUIaTCIIN. HpI/IHI_[I/IH nux I[eﬁCTBPIH.
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KIIJI mBuraTens. Dxonorudeckue mpoodieMbl. OxpaHa MpUPOILT*

Tema 3. Arperarasie | Coaep:kaHue y4eOHOro MaTepuaJia 2/1* OK 01, OK 02
COCTOSIHUSA BemecTsa. | Mcnapenue u konaeHcauus. HacblmeHHbIN nap U ero CBOMCTBA.
@Da30BbIE IIEPEXOIBL Bnaxxnocts Bozayxa* CtpoeHHe >KUAKOCTEH U TBEPBIX Tell
Paznen 3. DaekTpoanHaMuka 24/5*
Tema 1. Dnekrpocratnka | Conepi:kaHue y4eGHOro MaTepuajia 8/2* OK 03, OK 04, OK 05, OK 06
DnexTpuyecKue 3apsAapl. 3aKOH COXpaHeHus 3apsna. 3akoH Kymona. DnekTpudeckoe OK 07,TIK 1.3, TIK 12
nosie. HanpsbkeHHOCTH anekTpuyeckoro nosist. [IpoBogHUKH B 3MIEKTpUYEcKOM mode. *
Pabota cun snexrpocratuyeckoro mois. Ilotenuunan. Paznocts moreHumanos. Cs3b
MEXIYy HaIpPSHKEHHOCTBI0 W PAa3HOCTbIO IOTEHLHUAJIOB 3JIEKTPUYECKOrO IIOJIS.
Husnektpukn B 3nekTpudeckoM — moine.  [lomspuzanms — AM3IEKTPUKOB.
OnekrpoémrocTth. KonaencaTope* DHeprusi 3apsHpkeHHOTO KOHAEHcaTtopa. JHeprus
NEKTPUIECKOTO MOJISL
Tema 2. [Ilocrosunusrii | Coaep:kaHue y4e0HOT0 MaTepHaJa 8/2* OK 01, OK 02, OK 03, OK 04
AIEKTPUUCCKUI TOK. | YcJ0BHS, HEOOXOUMBIE 1T BOSHUKHOBEHUS U MOCPKAHMS JICKTPHUSCKOTO TOKA. OK 05, OK 06, OK 07
Toxn B  pasmuusbix | Cuna toka*. 3akon Oma s yuactka nenu. DJIC nenu. 3akon Oma uist HOMHOR IIK 1.2, IIK 1.3, IIK 14
cpemax menu* 3akoH Jlxoyns—Jlenna. Pabora W MOIMHOCTH SIEKTPUYECKOTO TOKa™
DNeKTpUYEeCKHil TOK B MeTaIIax™ DNEeKTPUIECKHUA TOK B NIEKTPOIUTAX. DIEKTPOIIH3.
3akonsl @apanes. [IpuMeHeHue SIeKTpoIn3a B TEXHUKE. DIIEKTPUIECKHI TOK B Ta3zax
n BakyyMme. HMonuzaums rasa. Buael razoeeix paspsanoB. Ilonsatue o masme.
OJNeKkTpuyecKuid TOK B  moyynpoBogHHKax. CoOcTBeHHas MPOBOJUMOCTh
MOJTYITPOBOTHUKOB. [10TyIpOBOTHIKOBEIE IPHOOPHI
JlaGopaTopHblie padoThI 1 OK 02, OK 03, OK 04
6. Vzyuenne 3axoHa Oma Juisl y9acTka 1enu 1 IIK 1.5
Tema 3. MarautHoe | Coaep:kaHue y4eOHOr0 MaTepHaJia 11/1* OK 02, OK 03, OK 04, OK 05
IoJie, 3JIEKTPO- | MarHuTHOe moJie. BekTop MHAYKIIMK MarHUTHOTO mouis. JleficTBre MarHUTHOTO TTOJIS OK 06, OK 07
MarHuTHas UHIYKIUSA Ha TPSMOJMHEHHBI NPOBOJHUK ¢ TOKOM. 3akoH Awmmepa. Cumna Jloperma. K 1.2, IIK 1.3, IIK 14
BsaumogmelictBue TOKOB* MarHuTHbI IMOTOK. MAarHUTHBIE CBOWMCTBA  TEIN.
OnextpomarauTHass HHAyKOMA. IlpaBuno JleHma. 3akoH  2JIEKTPOMAarHUTHON
naaykiun® OJIC waaykmmm. BuxpeBoe snekTpudeckoe mojie. CaMOWHIYKITHS.
WHpayKTHBHOCTE. DHEPrusi MACHUTHOTO ITOJISI.
JlaGopaTopHble padoThI 1 OK 02, OK 03, OK 04
7. VI3y4eHue siBIeHHS DJICKTPOMAarHUTHOH HHAYKIIUH 1 IIK 1.4
BHeaynuTopHasi camocTosiTeIbHasi padoTa 2 OK 02, OK 03, OK 04
Pabora co cnoBapém ¢opmyn. CocTaBUTh TPE3EHTALMIO WM KPOCCBOPI.
CoctaBuTth 070K cxeMy. CocTaBUTh TECTOBOE 3aaHKe. 3arOIHUT TaOIHILY.
Paznen 4. KoneGanusi M BOJTHBI 18/4*
Tema 1. Mexanndeckue | Coaep:kaHue y4eOHOro MaTepuaJa 6/1*

KoJe0aHus.

KonebarenbHoe JABHKXCHHUC. FapMOHI/I‘lCCKI/Ie KoJIeOaHus. CBO60)1HLIC MEXAaHUYCCKHEC

OK 01, OK 02, OK 03, OK 04
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ONIEeKTPOMAarHUTHBIC
KoJeOaHus

KojeOaHusi. AMIUIMTYIOa, TMEpHoj, YacTota, (asa KoycOanuit. CBOOOIHBIC
3JIEKTpOMarHuTHele KoseOaHus. IIpeBpaieHne 3Hepruu B KonedaTelbHOM KOHTYpE.
[lepron cBOOOAHBIX BIEKTPOMArHUTHBIX KoseOaHui. [lepeMeHHBIN AeKTpUIecKuit
Tok* ['eneparop mepemenHoro Toka. Tpanchopmaroper®* Ilomydenue, mepemaua u
pacnpeneseHUe JIEKTPOIHEPTUU

OK 05, OK 06, OK 07
MK 1.3,IIK 1.2

BHeaynuTopHasi caMoCTOsITeIbHAs padoTa 2 OK 02, OK 03, OK 04
Pabora co cnoBapém Qopmyn. CocTaBUTh TPE3CHTANHMIO WIU KPOCCBOPI.
CocraButb 010K cxemy. COCTaBUTh TECTOBOE 3aaHKe. 3alOIHUTh TaOJIHILY.
Tema 2. Mexanuueckue | Conep:kaHne yueGHOro MaTepuaja 5/1* OK 02, OK 03
BOJIHBL. [lomepeuynble ¥ NPOAONBHBIE BOJIHBL. XapaKTEepUCTUKK BONHBL HHTepdepeHuus K 12, 11K 1.4
DneKTpoMarHUTHBIE BonH. lloHatme o mudpaknum BodH. 3BYKOBBIE BONHBI® YIIBTpa3ByK H €ro
BOJIHBI NpUMEHEHHEe.  OJEKTPOMarHUTHOE  MOJEe  Kak  OcoObld  BUA  MaTepuu.
OnekTpoMarHuTHele BOJIHBL. M300perenue paauo A. C. IlomoewiM. [lonstue o
panuocBssu. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
BHeayauTopHasi camocTosiTeibHAsA padora 2 OK 02, OK 03, OK 04
PaGora co cnoBapém ¢opmyn. CocTaBUTh NPE3CHTALMIO WU KPOCCBOP/I.
CocraButb 070K cxemy. CocTaBUTh TECTOBOE 3aJaHKe. 3al0JHUTH TaOJIHILY.
Tema 3. OnTuka Coaep:xaHue y4e0HOro MaTepHaJa 7/2* OK 05, OK 06, OK 07
CKOpOCTh paclpoCTpaHCHUs CBETa. 3aKOHBI OTPAKCHUS M IPEIOMJICHUS cBeTa* K 1.3, TIK 1.2
[Monnoe otpakenue. JIunzel. ['na3 kak ontuueckas cucreMa. OnTuiyeckue npruoOopEL.
BonroBeie cBoiicTBa cBeta. UHTepdepeHus cBera. KorepeHTHOCTh CBETOBBIX ITyUeil.
Hcnonb3oBanne wuHTEpdepeHUMH B Hayke U TexHuke. Judpakuus caera.
Hudpaknronnas pemerka. [lonspuzanus nonepeyHbix BosH. [lonspuzanus csera.
[BoitHoe nyuenpenomiuenue. [lonsipouast. lucnepcus
JlabopaTopHbie paboThI 2 OK 05, OK 06, OK 07
8. OnpenienieHre NoKa3aTelisi MPEJIOMIICHUS CTEKIa 1
9. M3yyenue unTepdepeHIuy 1 JudpaKkiyy cBeTa 1
BHeaynuTopHasi camocTosiTeIbHasi padoTa 4 OK 02, OK 03, OK 04
Pabota co crnoBapém ¢opmyn. CocTaBuTh NPE3EHTALMIO WM KpoccBopa. CocTaBUTh
0110k cxeMy. CocTaBUTbh TECTOBOE 3aaHKE. 3aOJIHUTD TaOIHIy
Pasznen 5. KBanroBasi pusuka 10/2*
Tema 1. DOnements | ConepikaHne y4eGHOT0 MaTepuaja 3/1* OK 01, OK 02, OK 03
KBaHTOBOW ONTHKU Bremnuit  ¢orosnexkrpuueckuii  3¢dexr. Buyrpennuit  ¢dorosaddexr. Tumsl [IK 1.4, TIK 1.2
¢doroanemenToB.* JlaBnenue cBeta. [loHsATHE O KOPIYCKYJISIPHO- BOJIHOBOM MpPUPOAE
CBeTA.
Tema 2. Ctpoenne atroma | Cojep:kaHue y4eOHOro MaTepuasia 3
Pa3Butue B3rnsgoB Ha cTpoeHue BemiecTBa. SpepHas mogenb aroma. OnbITe 3. OK 02, OK 03, OK 04
Pesepdopna. [loctynatsl bopa. Buapl usnydenuii u cnekrpos™ K 1.2
BHeaynuTopHasi camocTosiTeIbHasi padoTa 1 OK 02, OK 03, OK 04

Tabmmma o»meMmeHTapHbIX dacThll. COCTaBUTH TPE3EHTAIIHI0 WM KPOCCBOPI.
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CocraBuTh (hu3udeckoe ToMHHO. PaboTta co coBapém Gopmy

Tema 3. ATomHOE SIPO Coaep:kaHue yueOHOro MaTepuaJa 4/1*
Crtpoenne aToMHOTO sifpa. M30Tomel. DHEprus cBs3u sapa. PamqnoakTHBHOCTE. Bubt OK 01, OK 02, OK 03
panMOaKTUBHBIX HM3Iy4YeHUH. SlaepHble peakquu. OJEMEHTApHBIC YaCTHUIIBL K 1.3
TepMosiepHble peakiuu. SaepHbiil peaktop. LlenHble saepHbIe peakiuu.
BHeayauTopHasi caMOCTOSITE/IbHASI padoTa 1 OK 01, OK 02, OK 03
Tabnmuma osmemeHTapHBIX dYacTWI. (COCTaBHTh TPE3EHTANHIO WM KPOCCBOPI.
CocraButh (uznueckoe goMuHO. PaboTa co croBapém dopmyn

Pa3znmes 6. y1eMeHTHI ACTPOHOMHUH M ACTPO(PHU3NKH 4
CopepkaHue yueOHOro Marepuaia 4 OK 01, OK 02, OK 03
Crpoenue u pazputue Bcenennoil. Hama 3Be3gnast cuctema — [amaktuka. [dpyrne
ranaktuku. CtpoeHue u npoucxoxaenue ['anaktuk. CTpoeHHE COTHEYHON CUCTEMBI.
[Ipoucxoxnenue conneunout cucremsl. Ctpoenue Connua. SHeprust ConHLa U 3BE31.
OBOJIIOLINS 3BE3]L
BueayauTopHasi camocTosiTeIbHasi padoTa 2 OK 01, OK 02, OK 03
CocraBuTh Tmpe3eHTalMi0O WiH KpoccBopA. CocTaBuUTh (PHU3MYECKOE JIOMHUHO.
3anoxaUTh TA0IHIY

KOHCYJbTAIHN 3

K3aMeH 3
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6. TpeﬁoBaHI/m K YCJIOBUAM peain3aliii npenogaBaHnus Oﬁme06pa30BaTeﬂbHOl"0

y4eOHOro npeamera
Cnenuajun3supoBaHHasi Me0esIb U CHCTEMbI XpPaHEHUS

OcHoBHOE 000py10BaHME

1.

CoNoOa~LDN

10.
11.

12.

13.

Jlocka kiaccHass/PenbcoBasi cucreMa € KIJIACCHOM W HMHTEPAKTUBHOM JIOCKOM
(mporpaMMHOe obOecriedeHne, MPOEKTOp, KPEIUIEHNUs: B KOMIUIEKTE)/HHTEPaKTUBHOM
HaHeJbIo (MPOorpaMMHOE 00ecieYeHre B KOMILJIEKTE)

Crout ¢ smMKaMu AJ11 XpaHEeHUs/TyMOo

Kpecno oducnoe

[xad n1s XpaHeHUs y4eOHBIX TOCOOMH

Jocka npoOkoBast/Jlocka MarHUTHO-MapKepHast

Cucrema (yCcTpOMCTBO) JJisl 3aTEMHEHUS OKOH

Cron yyeHU4YeCcKuil, peryJupyeMslii 0 BHICOTE

CTyn ydyeHUUYeCcKuil, peryJInpyeMblii 0 BHICOTE

TymOa ansa Tabmun non aocky/lllkad ans xpanenus Tabnuu v miuakaroB/Cucrema
XpaHEHUs U AEMOHCTpaIH TaOIHI] U MJIaKaTOB

Croun 1abopaTopHbIi JEMOHCTPAIIMOHHBIN C HaJICTPOUKON

Cron mabopaTOpHBIl  JAEMOHCTPALMOHHBIA €  3AJNEKTPUUYECKUMU  PO3ETKAMH,
aBTOMAaTaMM aBapUHHOTO OTKIIFOUEHUS TOKa

Cton yuYeHUYECKHH, peryJupyeMblii 10 BBICOTE AUIEKTPUPUIMPOBaHHBIN/CTON
YUEHUYECKUH, peryiupyeMblii 1o BbicoTe (mpuoOpeTaercs MNpU  HAIUYUH
MOTOJOYHOM CUCTEMBI 3JIEKTPOCHAOKEHUS)

Ornerymmreins

JlonoJiHUTeIbHOE BADHATHBHOE 000pPy/10BaHHUE

1.
2.

Croiiku ans xpanenus [ MA-nabopatopuit
@nunmyapT ¢ MArHUTHO-MapPKEPHOUN TOCKOH

Texuuuyeckue cpeacraa

OcHoBHoOe 000opy10BaHHE

1.

2.
3.
4

6.

CereBoit GuiIbTp

JlokymeHT-kamepa

MHorohyHKIIMOHAIBHOE YCTPOMCTBO/TIPUHTED

WNHTEepakTUBHBIM ~ NpOrpaMMHO-alMNapaTHbIi  KOMIUIEKC ~ MOOWJIBHBIM  WJIHU
CTallMOHAPHBIA  (MporpaMMHOe  oOecliedeHue, MPOEKTOp,  KpEIUIEHHE B
KoMIUiekTe)/PenpcoBasi  cucreMa ¢ KJIAaCCHOM W HMHTEPAKTUBHOW  JOCKOU
(mporpammHOe oOecrniedeHue, MPOeKTOp, KperuieHne B KOMIUIEKTE)/MHTePaKTUBHOMN
MaHeNbIo (MPOrpaMMHOE O0eCIieYeHe B KOMIIEKTE)

[lepconanbHbIl KOMIIBIOTEP € TEepudepreit/HOyTOYK (JUIIEH3HOHHOE MPOTrpaMMHOE
oOecrieyeHre, 00pa30BaTENbHbIII KOHTEHT M CHCTEMa 3allUThl OT BPEIOHOCHOMN
uH(popmalnMM, TMporpamMmHoe obecrniedeHue [uisi HUPpoBoM dabopartopuu, ¢
BO3MOXHOCTBIO OHJIAH-0IIPOCa)

Cucrema 311eKTpOCHA0KEHUS TTOTOJI0YHAsS

JlaGopaTopHo-TexXHOJIOrn4ecKoe 000pyaoBaHue (JiabopaTopHoe 000py10BaHue,

npudopsl, HAG0PHI I IKCIIEPUMEHTA, HHCTPYMEHTBI)

OcHoBHOE 000py10BaHME

1.

[udposas nadopatopus 1no GU3UKe I yIUTEIIS
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2. Hudposas naboparopus o pu3MKe It yIeHUKa

3. Becsl TexHuUeCKHEe C pa3HOBECAMHU

4. KommuiekT 11st 71a00paTopHOTO MPAaKTUKyMa IO ONTHKE

5. KommexT myis 1abopaTopHOTro MpakTHKyMa 110 MEXaHUKE

6. Komruiekr s abopaTOpHOTO TMpakTHKymMa MO MOJEKYISIpHOH (QHU3UKE W
TEPMOJUHAMUKN

7. KommiexT 1ist 1ab0paTOpHOTo MpakTHKyMa 0 SIEKTPHUYECTBY (C T€HEPaTOpOM)

8. Kommiext st w3ydeHHs BO300HOBISEMBIX HMCTOYHUKOB OJHEPTHUU (CONHEYHOMH,
BETPOBOM HHEPruu, OHOJOTUYECKOM, MEXAaHMYECKOM M TEepMO3JIEKTPUUECKOU
SHEPreTUKH)

9. AmmepmeTp 1a00paTOPHBIMA

10. BomeT™eTp nabopaTopHBIN

11.KonopumeTrp ¢ HaOOpOM KaTOPUMETPUICCKHUX T

12. TepmomeTp nabopaTOpHBIN

13. Kommekt ' A-taboparopuii o Gpusuke

JleMoHCTpanoOHHOE 000PYy/A0BaHNE U PUOOPHI
JlonoiHUTE/IbHOE BAPUATHBHOE 000Py/10BaHHE
1. Kommnekr jyisi HW3y4eHHS] OCHOB MEXAaHWKH, MHEBMATUKH M BO300HOBISIEMBIX
HMCTOYHUKOB SHEPTUU
bapomerp-aneponn
biiox nutanus perynupyemMsiin
Be6-kamepa Ha OABUKHOM IITATHBE
Buneokamepa asst paboThl ¢ ONTUYECKUMH IPUOOpPaAMHU
I'enepaTop 3ByKOBOU
['urpometp (rcuxpomerp)
['py3 HabopHBIN
JnHaMoMeTp A€MOHCTPAIIMOHHBIN
10 KoMruiekT mocy/ bl 1IeMOHCTPAIIMOHHOM C MPUHAIIICKHOCTIMHU
11. MaHoOMeTp KUJIKOCTHOM IEMOHCTPAIMOHHBIN
12.MeTp 1eMOHCTPAIIMOHHBIH
13. MUKpOCKOIT IEMOHCTPAIlMOHHBII
14.Hacoc BakyymHblii KoMoBckoro
15. Cronuk noabeMHBIN
16. [lItaTiB 1eMOHCTPAIMOHHBIN (PU3NIECKHIA
17.OnexkTporuutka
JleMoHcTpauMoHHbIe NpUOOpPHI. MexaHuKa
Habop neMoHCTpanmoHHbIN 0 MEXaHUYECKUM SIBIICHUSIM
HaGop neMoHCTpaIimoHHbIN 10 TWHAMHUKE BPallaTeIbHOTO JBUKCHUS
Habop neMOHCTpallMOHHBIN 0 MEXaHUYECKUM KOJIeOaHUsIM
Habop neMoHCcTpanmoHHbIN BOJIHOBBIX SIBIICHUM
Benepko Apxumena
Mastauk MakcBenna
HaGop ten paBHOTO 00BEMa
Habop ten paBHoit Macchl
[Tpubop st feMOHCTpaK aTMOC(HEPHOTO TaBICHUS
10 [Tpu3ma HaKJIOHSIOIIASICS C OTBECOM

©CoNoORRWN

CoNOR~LNE
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11.Ppryar 7eMOHCTPAIIMOHHBIH
12.Cocynsl coobmaronuecs
13.CrakaH OTIUBHOM J€MOHCTPAIIMOHHBIH
14. Tpy6kxa HproToHa
15.1llap INackans
JdemoHcTpannonHbie npudopnl. MoJsiekyJasipHas pusnka

1.
2
3.
4.
5

6.

Habop neMOHCTpaliMOHHBIN 110 MOJIEKYJISIPHOM (DU3MKE U TEIUIOBBIM SIBJICHUSIM
Habop neMOHCTpaIlimoOHHEIH 110 Ta30BBIM 3aKOHAM

Habop xanumisgpos

TpyOka U1 TEeMOHCTpalluy KOHBEKIUH B KUJAKOCTH

[lwMHApPEl CBUHIIOBBIE CO CTPYTOM

[Tap ¢ konbIIOM

JleMOHCTPALIMOHHBIE PUOOPBI. DJIEKTPOAUHAMUKA U 3BYKOBbIE BOJIHBI

agbrwnE

©ooNO

BBICOKOBOJIBTHBIM MCTOUYHHUK

['enepatop Bau-ne-I'paada

Jo3nmetp

KaMepToHbI Ha pE30HAHCHBIX SIIUKAX

KoMmiiekT mnpubGopoB W  TNpHHAMICKHOCTEH IS JEMOHCTpAIlMd  CBOMCTB
AJIEKTPOMArHUTHBIX BOJTH

KomruiekT mpuOopoB i U3ydeHHs IPUHITUIIOB PaJHONIPUEMa U paguorepe1adn
Kommiekt npoBoioB

Marnut gyrooGpa3Hbii

MarsuT nojiocoBOil I€MOHCTPAIIMOHHBIN

10 Marmmmna snextpodopHas
11. MasiTHUK 3JIEKTPOCTaTUYECKUI
12.Habop 1o u3y4yeHnto MarHuTHOTO MOJs 3eMJIu
13.Habop n1eMOHCTpalMOHHBIN 10 MATHUTHOMY ITOJIFO KOJIBIIEBBIX TOKOB
14.HaGop neMOHCTpAIMOHHBIN MO MOTYIIPOBOTHUKAM
15.HabGop neMoHCTpamOHHBIN MO MOCTOSIHHOMY TOKY
16.HabGop n1eMOHCTpAIIMOHHBIN MO 3JIEKTPUIECKOMY TOKY B BaKyyMe
17.HaGop neMOHCTpaIMOHHBIN IO AIEKTPOJUHAMUKE
18.Habop /u1st fIeMOHCTpAIlMK MAarHUTHBIX TTOJICH
19.HaGop 11t 1eMOHCTpaluy ANEKTPUUECKUX MOoJIeH
20. Tpanchopmarop y4ueOHbIH
21.Tlanouka CTeKIsTHHAS
22.Tlanouka 200HUTOBAS
23.TIpubop Jlenna
24.CTpenky MarHUTHbIE Ha IITaTHBAX
25.CyInTaH 3JIeKTPOCTaTHYECKHM
26.1ITaTuBBI U3OJIUPYIOIIHE
27.D1neKTpOMarauT pa3oopHbIit
JleMOHCTpauMOHHbIe NPUOOPBI. ONTHKA U KBaHTOBast pusnka

1.

2
3.
4.
5

HaGop neMoHCTpaIimoHHBIH 0 T€OMETPUIECKON ONTHKE
HaGop neMoHCTpaIimoHHBI 10 BOJTHOBOM ONTHKE
CrieKTpocKoMN IBYXTPYOHBII

Ha6op criekTpaibHBIX TPYOOK ¢ HCTOYHUKOM IMUTAHUS
VYcranoBka 1st u3ydeHus: Gorodddexra
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6. HabGop meMoHCTpaIllmOHHBIIH MO ONpeIeTIeHUI0 MOCTOsTHHOM [ itanka
JleMOHCTPpAaUIMOHHBbIE Y4eOHO-HATJISI/IHbIE 0CO0MSI

1.
2.
3.

KoMruiekT HarfsiHpIX TOCOOMH 17151 TOCTOSTHHOTO MCIIOIb30BaHUs
KommuiekT noptpetoB i odhopMieHUs: KaOuHeTa
KoMIuiekT 1eMOHCTPallMOHHBIX YUE€OHBIX TaOIHI]

OobopynoBanue Ja00PAHTCKON KaOMHeTa (PU3UKH

OcHoBHOe 000py/10BaHMe

CoNoOk~wNE

Crot ¢ smMKaMu JJ11 XpaHEHUs/TyMOoi

Kpecno oducnHoe

Cto m1abopaToOpHBIN MOCUHBIN

CymuinbHas naHenb s TOCY IbI

[xad m1s XpaHeHUS yIeOHBIX TOCOOMH

[kad ans xpaneHus: MOCYIbI/TIPUOOPOB
JlaGopaHTcKuit cTON

Cryn nabopaTopHbIi, peryJIupyeMblil IO BHICOTE
Cucrema xpaHeHus TaOJIUIL U TJIAKaTOB

DJIEKTPOHHbIE CPEACTBA 00yYeHHSI

OcHoBHoOe 000py10BaHNE

1.

w

DneKkTpoHHbIE cpeacTBa o0yuenus/MaTepakTuBHBIEC TOcOOuUs/OHNIaitH-KypChl (110
MpeAMETHOM 001aCTH)

KommiekT yuebHbIx BUACO(GUIBEMOB (10 TPeAMETHOM 001acTh)

KomruiekT uepTesxkHOro 060py10BaHus U MPUCIIOCOOTCHHIMA

[TnaHmeTHIN KOMIBIOTEP (IMIIEH3UMOHHOE IPOTPAMMHOE OOecrieueHHe,
o0pa3oBaTeNIbHbIN KOHTEHT, CUCTEMA 3allIUThl OT BPETOHOCHON HH(pOpMAIUN)
[Mudposas naboparopus 1uisl y4CHHKA

JleMOHCTpPaUMOHHBbIE Y4e0OHO-HATJISA/IHbIE MTOCOOU

OcHoBHoOe 000py10BaHHE

1.
2.

HaGop npo3payHbIx reOMETPUUYECKUX TEJl C CEUCHUSIMHU
CrnoBapu, CripaBOYHUKH, YHITUKIIONEUS (TI0 TPEAMETHON 00JIaCcTH)

NudopmannonHoe odecneyeHue
OcHoBHas JUTEpaTypa

1. Msixumes I'.51. @usuka: 10 knacc: 6a30BbId U yriyOJeHHbINH ypoBHU: yueOHuk/ I".5.
Msxkumies, b.b. byxosues, H.H. Cotckuii; mox pex. [lapdentoeBoit H.A.-M.:
[Ipocsemienue, 2024

2. Msxumes I'.51. ®usuka: 11 knacc: 6a30Bblid U yriIyOJeHHBIH ypoBHU: yueOHuK/ I".51.
Msxkumies, b.b. byxosues, H.H. Cotckuii; mox pex. [lapdpentoeBoit H.A.-M.:
[Ipocsemienue, 2024

3. KacpsanoB B.A. ®uzuka 10 O0miecTBO ¢ orpaHu4eHHON 0TBeTCTBEHHOCTD "JIPODA";
AxnmonepHoe o6mectBo "M3natensctBo "lIpocBemenne", 2020.

4. KacpsnoB B.A. ®usuka 11 OGuiecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCTH ""JIPODA";
AxkmmonepHoe obuectso "U3narensctBo "[Ipocsemenne”, 2020.

1.

JlonoJIHUTEJIbHAS JIMTEepaTypa
JmutpueBa B.®. ®uszuka s npodeccuii U CeruaibHOCTEH TEXHHYECKOTO
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npoduiist: yaeOHuk.- M.: Axkanemus, 2021

2. Pommonos B.H. ®usuka: yueonoe nmocobue st CI10.- M.: FOpaiit, 2022.

3. IOmurpuesa B.®. Ousuka st podecCHii U CIEMATLHOCTEH TEXHHYECKOTO
npodwrst: yueOHuK.- M.: Akagemus, 2022.

DJIeKTPOHHbIE 00pa3oBaTe/bHbIE Pecypchl

1. Jmutpuea B.®. dusuka a1 npodeccuii U CHEMHATBHOCTEH TEXHUYECKOTO
npopuns / B.D. [dmurpueBa: COopHuk 3amad.- M.: Axkagemusa, 2024.-
[D51eKTpOHHBIN yUeOHHUK |

2. JImutpuea B.®. ®usuka maas npodeccuii M CHENHUATBHOCTEH TEXHHYECKOTO
npoduns / B.®. JImutpueBa: KoHntposnbHble Matepuansl.- M.: Axkagemus, 2019.-
[DNeKTpOHHBIN yUeOHHUK |

3. JmurpueBa B.®. Ousumka mus npodeccuil M CHENUaIbHOCTEH TEXHUYECKOTO
npoduist: yueOHuk.- M.: Axkanemus, 2021.

4. https://drive.google.com/file/d/0B5-hqA684dKY QIdGdzdsUOJHZVE/view

5. . Pomnonos B.H. ®usuka: yuebnoe mocobue st CI10.- M.: FOpaiir, 22.

6. https://aldebaran.ru/author/nikolaevich_rodionov_vasiliyi/kniga fizika 2 e izd_ispr

i_dop_uchebnoe_posob/

/. Tlpesenranuu mo 165 Temam.

8. MynbrumenuitHbie 00yYaroIne MPOrpaMmBbI:

9. Orkpsitas Gusuka (14, u 24.)

10. ®usuka 10(6udmuorexa Kupuia u Medoaus)

11. ®usuka 11(6ubnmorexa Kupuiia u Medoaus)

12. Deomronus ( 1, 2, 3, 4uacTn)

13. buodwusuka u HTII (1 u 24.)

14. ®usuka 10-11KI1.:3I€KTPOHHOE IPUIOKEHUE K yueOHUKY Mskuresa, I'.51. u ap.

TpeOoBaHus K mexaroru4eCKuM padOTHUKAM

Briciiee mpodeccuonanbHoe o0Opa3oBaHHE WM CpelHee MpodecCHOHAIbHOE
oOpa3zoBaHHUe 10 HAIMPaBJICHUIO TOATOTOBKH "OOpa3oBaHHE U TeJaroruka’ Wi B 00JIacTH,
COOTBETCTBYIOIIEH MperojgaBaeMoMy MpeaMeTy, 0e3 mpenbsBleHus TPeOOBAaHUN K CTaxy
paboTel MO0 BhICIIee MpodecCuoHaTbHOE 00pa30BaHUE WIHM CPeaHee MPOoQecCHOHATBHOE
oOpa3oBaHuE W JOMOJHUTENIbHOE NpodeccuoHaNbHOEe O00pa30BaHHWE IO HAIMPABICHUIO
JIESITEIIBHOCTH B 00pa30BaTEIbHOM YUPEXKIACHUH O€3 MpEebsBICHHUS TPEOOBAHUN K CTaXy
paboTHL.
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7. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHUSs 00111e00pa30BaTeIbHOI0 Y4e0HOr0 nmpeaMeTa

KoHTposib M omeHKa pe3ylbTaTOB OCBOCHHUS OOIICOOPa30BATENBHOTO YYEOHOrO MpEAMETa PACKPBIBAIOTCS Yepe3 TUCIMILIMHAPHBIC PE3YJIbTAThl, HAIPaBICHHBIC Ha
(hopMupoBaHue 00MKX U PO ECCHOHATPHBIX KOMITIETEHITHH 0 pa3zesiaM ¥ TeMaM COoepKaHug yIeOHOTo MaTepHrana.

Oo0uue / npodeccuoHaJIbHbIE

Paznes / Ne ypoka

Ileparoruyeckue TeXHOJIOTMH / akTHBHBIE

Tun o1eHOYHBIX MEePONPUATH I

KOMIIETeHIINH (opmMbI M MeTO/IBI 00YUEHUS
OK 01. Beibupath criocoObI perieHns 3a1ad Ilemaroruyeckue TEXHOJIOTHH: YcTHEII ompoc
PO eCCUOHATTEHOM JIeSITETTFHOCTH P2, rema 3.1 JTUIHOCTHO-OPHUEHTHUPOBAHHEIE, IIpakTrdeckue paboOThI
MPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM P 3, tema 2.1 WHPOPMALMOHHO-KOMMYHUKATHBHBIE Pa3noypoBHeBbIe 3a1aHUA
P.5 temal.l TEXHOJIOTHUH, 310pOBbecOeperaroIue KoncnekTsr
TEXHOJIOTHUH. 3anmanus Ha iatGopme AxageMus
AKTHBHBIE  MeTOAbI  OOy4YeHUs:
Oecema, Tmpe3eHTanus, pabdoTa € TEKCTOM,
pobeMHas JISKLHsl, AeJI0Basi Urpa.
OK 02. lcnoonb3oBaTh COBPEMEHHBIC P 1Tema2 Henaroruyeckue TeXHOJIOTHU: VYeTHbI onpoc
CpeacTBa IIOMCKA, aHaym3a u P2, tema 2.2 JIMYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTrndeckue paboThI
HHTEPIpETaILN uH(pOpMAIIUH, u P 3, tema 2.3 UHQOPMAITIOHHO-KOMMYHUKATHBHBIE Pa3noypoBHeBbIe 3aaHNA
nH(pOpMAITMOHHEIE TEXHOJIOTUH Ui P 4, tema 3.3 TEXHOJIOTHH, 3I0pOBBECOEpeTaronire OpOoHTaNIBHBIN OIPOC
BBITIOJTHEHUS 3a7a4 P 5, rema 3.1-3 TEXHOJIOTHH. KoncnekTsr
MPOQeCCHOHATHLHOM /IS TEBHOCTH P 5 tema 2 AKTHBHBIE  MeTOAbLI  OOy4YeHUS: 3ananus Ha aThopMe AKaTeMus
Oecema, mpes3eHTanmsa, paboTa € TEKCTOM,
pobJeMHas JISKIHsl, eJI0Basi Urpa.
OK 03. IInanupoBaTh W pealn30BLIBAaThH P 1 tema3 Ilenaroruyeckue TEXHOJIOTHH: VYeTHBI onpoc
COOCTBEHHOE npodeccuoHaNIbHOE u P2, tema 2.2 JIMYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTndeckue paboThI
JIMYHOCTHOE pas3BuUTHE, P4, tema 2.3 nH(POPMALMOHHO-KOMMYHUKATHBHBIE Pa3zHoypoBHeBbIe 3a1aHus
MPEANPUHUMATEIbCKYIO JESITENbHOCTh B P 5 tema3 TEXHOJIOTHH, 3710pOBbecOeperaronme DpoHTaNIBHBIN 0NPOC
npodeccuoHaIbHON cdepe, MCIOJb30BaTh TEXHOJIOTHH. KoHcnekTsr
3HAaHUsT 10 TIPaBOBOM M  (prHAHCOBOH AKTHBHBIE  MeTOAbI  O0y4YeHHs: 3ananus Ha waThopMe AKaIeMus
TPAaMOTHOCTH B PAa3JIMUHBIX >KU3HEHHBIX Oecema, mpeseHTanms, paboTa C TEKCTOM,
CUTYaIHUsX; npobIeMHast.
0K 04. DddexkTuBHO B3aMMOAEHCTBOBATH P Itemal Ileqaroruyeckue TeXHOJIOTHU: VYcTHbIH onpoc
n paboTaTh B KOJUIEKTUBE U KOMaHJE P 3, Tema 3.1 JMYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTrnyeckue paboTb
P 4, tema 3.2 WHPOPMAITMOHHO-KOMMYHHUKATHBHBIE Pa3noypoBHEBBIE 3a1aHUs
PS5 Temal TEXHOJIOTHH, 3I0pOBBhECOEperaroniye OpoHTaNIBHBIN OIpoc
TEXHOJIOTHH. KoncnexTs
AKTHBHBIE  MeTOABI  OOYYEeHHsI: 3amanus Ha miarGopme AKageMus
Oecema, TmpeseHTalns, paboTa C TEKCTOM,
pobJIeMHast JISKIHSL,.
OK 06. [IposBnsATe TpakaaHCKO- P 1 tema2,3, Ilexqaroruyeckue TeXHOJIOTHU: VYcTHbIH onpoc
MMaTPUOTHUIECKYIO TTO3UIINIO, P4, rema 2.1 JTUIHOCTHO-OPUEHTHPOBAHHEIE, TectupoBanme
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JEMOHCTPHUPOBATH OCO3HAHHOE IOBEJICHUE P 5 tema 2 nHPOPMALMOHHO-KOMMYHUKATHBHBIE [IpakTryeckue paboTb
Ha OCHOBE TPaIUIMOHHBIX POCCUHCKHUX TEXHOJIOTHH, 3/10poBbecOeperaroLye Pa3zHoypoBHeBbIE 3aaHUs
JyXOBHO-HPAaBCTBEHHBIX LICHHOCTEH, B TOM TEXHOJIOTHUH. ®poHTaNIBHBIN OMpOC
qucie c y4eToM rapMOHU3AIUH KoncnekTs
MEKHAIMOHATBHBIX U  MEXKPEITUTHO3HBIX AKTHBHbIE  MeETOABI  OOyYeHUs: 3ananus Ha aTopMe AKaIeMus
OTHOUICHUH,  IPUMEHATh  CTaHIAPTHI Oecema, mpe3eHTanmsa, paboTa € TEKCTOM,
AHTUKOPPYIIMOHHOTO MTOBEACHUS; pobeMHast JISKIHsl, AeJ0Basi Urpa.
OK 07. CogeiicTBOBaTh COXPaHEHHIO P 3, tema 3.1 Ilexqaroruyeckue TeXHOJIOTHH: VYcTHbIH ompoc
OKpYyXarouiei cpenpbl, P 5 tema 3 JIMYHOCTHO-OPHUEHTUPOBAHHbIE, IIpakTrdeckue pabOThI
pecypcocOepexeHHIo, HPUMEHSTD nHGOPMALMOHHO-KOMMYHHUKATHBHBIE Pa3zHoypoBHeBbIe 3agaHus
3HAHUS 00 M3MEHEHUH KIIMMaTa, TEXHOJIOTHH, 310pOBbecOeperarIue KoncnekTsr
MPUHIIHIIBI 0epeKIMBOTO TEXHOJIOTHH. 3ananus Ha aThopMe AKaIeMus
MPOU3BOJCTBA, 3¢ PeKTUBHO AKTHBHbIE  MeTOAbl  OOy4eHHs:
JICHCTBOBATh B Ype3BBIYARHBIX Oecema, Tmpe3eHTanus, padoTa C TEKCTOM,
CUTYyalusx npoOseMHast JeKIHS.
IIK 1.2. Vcnonp30BaTh KOHCTPYKTOPCKYIO, P 1 tema3 Ienaroruyeckue TeXHOJIOTHU: VYeTHbI# onpoc
HOPMAaTHUBHO-TEXHUYECKYIO u P2, tema 2.3 JUYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTudeckne paboTHI
MIPOM3BOCTBEHHO- TEXHOJIOTMYECKYIO P 3, tema 2.2 UHQOPMAITIOHHO-KOMMYHUKATHBHBIE PasHoypoBHeBbIe 3a1aHUs
JIOKYMEHTAIUIO o CBapkKe. P 4, rema 3.2 TEXHOJIOTHUH. KoncnexTs
P Stema 2 AKTHBHBIE  MeTOAbl  O0y4eHMs:
Oecema, pabora c TeKCTOM, MpoOIEeMHAas
JIEKITUS, JISNOoBas Urpa.
K 1.3. IlpoBepsATs OCHAILEHHOCT, P Itemal Ileqaroruyeckue TeXHOJIOTMH: VYceTHsIl onpoc
paboToCrIOCOOHOCTh,  HCIPAaBHOCTH U P 2, rema 2.4, JMYHOCTHO-OPUEHTUPOBAHHBIE, [IpakTryeckue paboTb
OCYIIECTBIIATh HACTPOUKY OO0OpYyIOBaHUS P 3, rema 3.2 UHGOPMAIMOHHO-KOMMYHHKATHBHBIC Pa3zHoypoBHEBbIE 3a1aHUSA
MOCTa JUI Pa3IHUYHBbIX CIIOCOOOB CBapKH. P 4, rema 3.2 TEXHOJIOTHUH. KoncnexTsr
P Stema 3 AKTHBHBIE MeTOAbI  O0y4YeHMs:
Oecema, paboTa ¢ TEKCTOM, MPOOJIEMHAs
JIEKITHUS, JISNOoBas Urpa.
IIK 1.4. IlogroraBnuBaTte M TPOBEPSATH P 1, rema2 Ileqaroruyeckue TeXHOJIOTHU: VYcTHbIH onpoc
CBapOYHbIE MaTepHanbl M Pa3IUIHBIX P2, tema2.4 JMYHOCTHO-OPUEHTUPOBAHHEIE, [IpakTrnueckue paboTb
croco0oB CBapKH. P 3, tema 3.3 WHPOPMAITMOHHO-KOMMYHHUKATHBHBIE PasnoypoBHeBBIE 3a1aHHA
P.5tema 1 TEXHOJIOTHH. KoncnekTsl

AKTHBHBIE  MeTOAbI  O0y4YeHMA:
becema, pabora C TeKCcTOM, MpoOIeMHas
JIEKITHS, JISNOBas Urpa .
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