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PaGouast mporpamma oOiieo6pazoBarenbHol yueOHOM mucruruinabl OJ1.02.02 dusnka
npelHa3HayeHa Uil u3ydeHus: Gpusuka B NpoecCHOHAIbHBIX 00pa30BaTEIbHBIX OpraHU3aIMIX,
peanu3yonmx 00pa3oBaTeNbHYIO IPOrpaMMy CpeHero o0miero oopa3zoBaHus B IpeaeIax 0CBO-
€HUs OCHOBHOM mpodeccuoHanbHOi oOpa3oBarensHO mporpammbl CIIO (OIT CITIO) na 6a3e
OCHOBHOT'O 0011er0 00pa3oBaHMs MpPU MOATOTOBKE CHEIMATMCTOB CPEIHErO 3BEHA IS CIeIu-
ansHOCTH CIIO:

23.02.07 Texuuueckoe 00CITy)KUBaHUE U PEMOHT aBTOTPAHCIOPTHBIX CPECTB

Opranu3zanus — pa3paboTuuK:

locynapctBeHHOE OIOJKETHOE MPOQPECCHOHANBHOE 00pa3oBaTENbHOE YUPEKICHUC
«Bonarorpaackuii MHIYCTpUATIbHBIA TEXHUKYM»

Pazpabotunk: Konocosa JIJI., npenogaBarens ['BIIOY «Boarorpaackuii HHIyCTpUaIb-
HBIA TEXHUKYM»

PaGouas mporpamma ob6meo6paszoBarenbHoi aucuumanabel O/1.02.02 «Dusuka» paszpa-
0oTaHa B COOTBETCTBHM C mpukazamu Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O6
yTBepkAeHUH (enepanbHOi 00pa3oBaTENbHON MPOTpaMMbl CpPeIHEro oOIIero 0O0pa30BaHUS
(3apeructpuposan B Muntocre Poccun 12.07.2023, peructpanuonssiii Ne 74228) B peaakiuu ot
19.03.2024 r.; ot 03.07.2024 1. Ne 464 «O BHeceHHHM H3MEHEHHI B (enepaibHble rocyaap-
CTBEHHBIE 00pa30BaTeIbHBIC CTAHAAPTHI CPEIHETO MPOPECCHOHATHHOTO 00pa30BaHUsD» (3aperu-
ctpupoBat B Muntocte Poccun 09.08.2024, peructpaunonusiii Ne 79088); ot 09.10.2024 Ne 704
«O BHeceHUM W3MEHEHMH B HEKOTOpble IpHKazbl MuHHCTepcTBa npocBeuieHus Poccuiickoit
Oenepanun, kacawomuecs GeaepanbHbIX 00pa30BaTENbHBIX MIPOrPaMM HAYAIBLHOTO 00IIEro 00-
pa3oBaHus, OCHOBHOTO 0O0IIEro oO0pa3oBaHMs U CpelHEro o0mero oOpa3oBaHUsS» (3aperucTpu-
poBan B Muntocte Poccum 11.02.2025, perucrpaunonnsiii Ne 81220), mpukazom MuHoOpHayKH
Poccum ot 17.05.2012 Ne 413 «O6 yrBepxkaeHun (heaepaabHOro rocyaapcTBEHHOr0 00pa3oBa-
TEJIBHOIO CTaHAapTa CpelHero odmiero odpazoBaHus» (3apeructpupoBan B Muniocte Poccun
07.06.2012, peructparuonnsiiit Ne 24480) B penakuuu ot 27.12.2023 1.

Pabouas mporpamma paspaboTaHa ¢ yuyeToM HpUMEpHOM paboueil mporpaMmsl 0011€00-
pazoBaTesbHON quciUIuInHbl «Mcropus» 1uist npodeccuoHaIbHBIX 00pa30BaTeNbHbIX OpraHU3a-
uui, yrBepka€HHOU Ha 3acenanuu llenarornueckoro cosera ®I'bBOY IO UPIIO, npoTtokon
Ne 20 ot «29» cents0ps 2024 r.

PEKOMENJTOBAHA HA  acenasuy  OpeIMeTHON  (UHETOBOH)  HOMMCCHM NHMHYESCKHX
TEXHONOUrHH, ODIECTREHHOND MHTAHKA H CCTECTREH HOHAYTHEIX JHCIHNIIHA
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1.1. MecroaMcuMNJIHHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl
OobmeoOpa3oBaTenbHas naucuuiuinHa «Dusuka» sgBisercs 00s3aTENbHON 4acThio 00-
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®I'OC CIIO no npodeccun: 18.01.27 MamIMHHUCT TEXHOJIOTHYECKHX HACOCOB M KOMIIpecco-
posB

1.2, eau u miaHUpPyeMble Pe3yJIbTAThl 0CBOEHUS TUCUUILIHHBI:

1.2.1. Ilean o0meodpa3oBaTebHOMH TUCHUTLINHBI

Copep:xanue mporpaMMbl 00111e00pa3zoBaTesibHOM AUcUUIUTMHB DU3MKa HampaBIeHO
Ha JIOCTH>KEHHUE CIIETYIOIINX IIeeH:

—  (opMUpOBaHHE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY M3y4EHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

—  pa3BUTHUE MPECTABICHUN O HAYYHOM METOJIe TTO3HAHUS B (POPMUPOBAHUE HCCIIE0-
BaTEJIbCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

—  (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK Pe3yIbTaTa U3YYCHHSI OCHOB CTPOE-
HUS MaTepuu U PyHIAMEHTAILHBIX 3aKOHOB (DPU3UKH;

—  (opMupoBaHHE YMEHHI OOBACHATD SBIECHUS C UCIIOJIb30BaHUEM (DU3HUECKUX 3HA-
HUH ¥ HayYHBIX JOKa3aTelbCTB;

—  (hopMUpOBaHHE MIPEICTABICHHUMI O POy (PU3UKH 7Sl pa3BUTHSI IPYTHX €CTECTBEH-
HBIX HaYK, TEXHUKH U TEXHOJIOTHA.

JlocTuxkeHue 3TUX 1enei odbecrednBaeTcs pelieHreM CIeIYIOIMNX 3aa4 B Ipoliecce
U3YYCHHUS Kypca (GU3UKH Ha YPOBHE CPETHETO O0IeT0 00pa30BaHuUs:

— npuoOpeTeHne CUCTEMbl 3HaHUN 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKITFOYAsT MEXaHHUKY, MOJICKYJSIPHYIO (DU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTHI aCTPOPU3HKH;

— (QopmMupoBaHUEe YMEHU IPUMEHSITH TEOPETUICCKUE 3HAHUS TSI OOBSICHCHUS (pr3uye-
CKUX SIBJICHUI B IPUPOJIC U TSl IPUHATHS IPAKTHUECKUX PELICHUI B IOBCEHEBHON KU3HU;

— OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a1a4 C SIBHO 3aIaHHOHN (U3MUYECKON MOJIe-
JIBI0, 3371a4, TIOJPA3yMEBAOIIINX CAMOCTOATEIbHOE CO3/1aHne (PU3NUECKON MOJIEH, COOTBET-
CTBYIOIIEH YCIOBUSIM 33J1a4H;

— TOHUMaHUe PU3NYECKUX OCHOB U MPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOMHCTB U
TEXHOJIOTHYECKHUX IPOIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

— OBJIQJICHHE METOJJaMHU CAMOCTOATEIHHOTO MJIaHUPOBAHUS U

— TpoBeaeHUS (PU3UIECKUX IKCIICPUMEHTOB, aHAIM3a ¥ HHTEPIPETAIINN HHPOPMAIIHH,
oTpezieNieHus: JOCTOBEPHOCTHU MOJYyYEHHOTO Pe3yNbTara;

— CO3JIaHUE YCJIIOBHU IS PA3BUTHS YMEHHI MTPOCSKTHO-MCCIIEI0BATEIBCKOM, TBOPUYECKOM
e TENIbHOCTH.

1.2.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHs 0011e00pa30BaTEIbHONH TUCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne qucuuIuIMHA nMeeT rpu GopmupoBanmnn u pazsutuu OK 01, OK 02,
OK 03, 0K 04, OK 05, 0K 07 n 11K 1.1, TIK 1.2, ITK 1.3, TIK 2.2, [IK 2.3.



1.2.2

Kon u HaumenoBanue gopmu-

PYeMbIX KOMIIeTeHIU I

HJIaHprCMbIe pe3yJabTarTbl OCBOCHUA JUCHUIIJINHBI

Oonrue

JducnuniuHapHbIe

OK 01 Bri6upars crioco6sl pe-
1TeHHUs 337124 Npo(ecCHOHATBHOI
JACATCIbHOCTH IIPUMEHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

JIMYHOCTHBIC PE3yIbTATHI JOJKHBI OTPAXKATh

B YaCTH TPY/I0OBOTO BOCITUTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa,
Tpynoarooue;

- TOTOBHOCTPH K aKTUBHOH JEATEIFHOCTH TEXHOJIOTHICCKOM

1 COIMAJIbHOM HAIIPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
TUTAHUPOBATH U CAMOCTOSITEIIHHO BBITIOTHATE TAKYIO JCSTEIb-
HOCTB;

- HHTEpEC K Pa3IuIHbIM chepaM IpodecCHOHATEHOM
NESITeTbHOCTH,

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M caM000Opa30Ba-
HUIO Ha TPOTSHKCHUU BCCH KHU3HH;

- YMEHHE TIPOrHO3UPOBATh HEOIAroNnpUsTHbIEC SKOJIOTHUECKHE
MOCJIE/ICTBHS TIPEIIPUHUMACMBIX ACHCTBUIL, TIPEIOTBPAIIAT
ux;

MerTarnpeqMeTHbIe Pe3yIbTaThl JOJKHBI OTPAKATh:

OBajicHre YHUBEPCATBHBIMA y4eOHBIMU ITO3HABATECIHHBIMHI
JIEUCTBUSIMU:

a) 6a30BbIC TOTHYECKIE ACHCTBUS: CAMOCTOSITEIIBHO (POPMYITH-
POBAaTh M aKTyaJH3UPOBATH POOIEMY, pacCMaTpUBATh €€ BCe-
CTOPOHHE; YCTaHABINBATH CYIIECTBCHHBIN IPU3HAK WIIH OCHO-
BaHMs JUIS CPaBHEHUsI, Kilaccu(uKaluu u 00001IeHus; orpeie-
JSITh 1IEJIN IeSITEIbHOCTH, 32/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHDKEHUSI;, BBISIBJIATH 3AKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpUBAEMbIX SIBJICHUAX; BHOCUTh KOPPEKTUBBI B
JIeSITeNIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM,
OLICHMBATh PUCKH MOCIECTBHI JICSTEIbHOCTH; Pa3BUBATh
KPEaTUBHOE MBIILICHHE TIPU PEIICHIH KHU3HCHHBIX MPOOJIEM;
0) 6a30BbIC UCCIICIOBATEIBCKIEC JCUCTBUS:

- BIIQJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIILCKON U
MIPOCKTHOM NIESATEIHbHOCTH, HABBIKAMH Pa3pEeICHUs POOIIeM;
-BBIIBJISTH IPUYHHHO-CIICJICTBCHHBIC CBSI3U M aKTyaJH3HUPOBATh
3a/1aqy, BEIIBUTATh THIIOTE3Y €€ PEIICHNs, HAXOAUTh apTyMEH-
THI JUTS JIOKa3aTEeIBCTBA CBOMX YTBEPIKIICHHH, 3a1aBaTh Mapa-
METPHI U KPUTCPUH PEIICHIS;

- aHAJIM3UPOBATH MTOJTyYCHHBIE B XO/I€ PEIICHHUS 3a/1a4H
Pe3yabTaThl, KPUTHIECKU OICHUBATH MX TOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCIOBHUSX;

[1P6 1 ChopMHUpOBaHHOCTH MPEICTABICHUN O POJIA U MeCTe (PU3HMKH U acTpo-
HOMUH B COBPEMCHHOI HayYHOU KapTHHE MUPA, O CHCTEMOOOPAa3yIOIICH poJn
(U3UKU B pa3BUTHH €CTCCTBCHHBIX HAYK, TEXHUKH U COBPEMCHHBIX TEXHOJIO-
T, 0 BKJIaJIC POCCUICKHX U 3apyOCIKHBIX YUCHBIX-(DH3UKOB B Pa3BUTHE
HAYKW; TOHUMaHHue (PU3UIECKON CYITHOCTH HAOIFOAeMbIX SIBICHUA MUKPO-
MHpa, MAKPOMHpPA U METaMHpPa; TIOHUMAaHHUE POJIA ACTPOHOMUH B MTPAKTHIEC-
CKOH JesITeTPHOCTH YeJOBEKa M JabHEHIIIeM HayIHO-TEXHIYECKOM Pa3BH-
TUH, poH (U3UKA B POPMHPOBAHUH KPYT030pa U PYHKIIMOHAIEHOW IpaMOT-
HOCTH YeJIOBEKa JUIS PEIICHUS MPaKTHUSCKUX 3a7ay;

I1P6 2 ChopMHupOBaHHOCTh YMEHUH pACTIO3HABATH (PH3MUCCKHE SIBICHUS
(Tpotiecchl) U OOBSICHATH MX Ha OCHOBE W3YUCHHBIX 3aKOHOB: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHUE, CBOOOHOE TIaJIeHUE Tell,
JIBIKEHHE 110 OKPY>KHOCTH, MHEPIIHSI, B3aUMOJICHCTBHUE TeJl, KOJIeOaTeIbHOe
JIBIYKEHHUE, PE30HAHC, BOJHOBOE JBIKeHUE; Tu((y3usi, OPOyHOBCKOE ABHIKE-
HUE, CTPOCHUE YXHUJIKOCTEH 1 TBEPABIX TeJ, N3MEHEeHHE 00beMa Tel Mpu
HarpeBaHUU (OXJIAXKICHUH), TEIUIOBOE PABHOBECHE, HCIIApEHIE, KOHICHCAIIHS,
IUTaBIICHUE, KPUCTAJUTN3AIUS, KHIICHHE, BIIaXXHOCTh BO3yXa, CBSI3b CpeIHEH
KHHETHYECKON YHEPTUH TEIUIOBOT'O ABMKCHHS MOJICKYJ ¢ aDCOIOTHON
TEeMIIepaTypOii, OBEINICHHUE JaBIICHHS Ta3a MIPH €ro HarpeBaHUH B 3aKPHITOM
cocyJie, CBI3b MEXKITy ITapaMeTpaMH COCTOSIHUS Tra3a B M30IIPOIeccax;
ANIEKTPH3AIHNs TeJl, B3aUMOICHCTBHE 3aps/I0B, HATPEBAHUE IPOBOJIHUKA C TO-
KOM, B3aUMO/ICCTBUE MAarHUTOB, JIEKTPOMAarHUTHASI UHYKIHS, TEHCTBUE
MarHUTHOTO TIOJISl Ha IPOBOTHUK C TOKOM M JIBHXKYIITUKCS 3apsiJl, dJIEKTPO-
MarHuTHbIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pacpoCTpaHeHHE CBETa,
OTpaxxeHue, mpesoMIIeHue, HHTepPEepeHIns, TUPPaKIus U MOJIIPU3AIUS CBe-
Ta, Iuctiepcust cBeta; poTornexTpuueckuii 3GPeKT, CBETOBOE JTaBIICHUE,
BO3HUKHOBEHHWE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPO/Ia, €CTECTBEHHAS U HC-
KYCCTBEHHas! paJJMOaKTUBHOCTb;

[1P6 3 BiageHne 0CHOBOIOIATAOMIMMHE (DU3NICCKUMU TOHSATHIMU H BEITHYU-
HAMH, XapaKTePU3YIOMINMU (GU3NICCKUAE TIPOIIECCHI (CBSI3aHHBIMU C MEXaHU-
YECKHM JIBIDKCHHEM, B3aMOICHCTBHEM Tell, MEXaHUIECKUMHU KOJICOAHMSIMUA U
BOJIHAMU; AaTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMHU IIPO-
[[eCcaMu; DICKTPUIECKUM F MATHUTHBIM ITOJISIMH, JJIEKTPHIECKIM TOKOM,
AIIEKTPOMArHUTHBIMA KOJICOAHUSME U BOJTHAMH; OTITHYECKUMH SBIICHUSAMHU;
KBAaHTOBBIMH SIBJICHUSMH, CTPOCHHEM aTOMa W aTOMHOTO S7Ipa, PaIHOaKTHB-
HOCTBIO); BIIaICHUE OCHOBOIIOJIATAIOIINMHI aCTPOHOMUYECKUMH TIOHATHAMH,
[To3BomSATOIMNME XapaKTepHU30BaTh MPOIIECCHI, TPOUCXOASIIINE Ha 3BE3/AX,

€€ pelIeHHs], IPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTH MOITy4YeHHOro B




- YMETbh NIEPECHOCUTH 3HAHMS B TO3HABATEIBHYIO M ITPAKTHUC-
CKYIO 9aCTH JKU3HECATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IIa-
CTCH;

- BBIIBUTaTh HOBBIC WEH, IPEAIAraTh OPUTHHATIBHBIC TIOAXOIbI
U pEIICHUS;

-IIPOSIBJISITH CIIOCOOHOCTH UX MCIIOIb30BaHMs B TIO3HABATEIbHON
U COLMANIbHOM NPaKTHKE;

-IIPOSIBJISITH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIILHOMY
TMOUCKY METOAOB PCIICHUS MPAKTUICCKUX 3aaad, MIPUMECHCHHUIO
Ppas3JIMYHbIX METOJAO0B MMO3HAHUA;

-CTaBUTh U (POPMYJIHPOBATh COOCTBEHHBIE 3a1a4K B 00pa3oBa-
TENBHOM NEeATETbHOCTH U )KN3HEHHBIX CUTYaIHAX;

-BBISIBIISITH IPUYHNHHO-CJICICTBEHHBIC CBS3U U

aKTyaJIM3UpOBaTh 33/1a1y, BBIJIBUIATh TUIIOTE3y €€ PELICHUS,
HaXOANTh apTyMEHTHI IS JOKA3aTeIbCTBA CBOMX YTBEPIKIe-
HUH, 3a]]aBaTh TapaMeTPhl ¥ KPUTEPUH PELICHUS; aHATH3HPO-
BaThb NOJYYCHHBIC B XO/JI€ PCIICHUA 3aJa4Uu PE3YJIbTAaThbl, KpUTU-
YECKH OLCHUBATH UX JOCTOBECPHOCTD, IPOTHO3UPOBATH U3MECHE-
HHE B HOBBIX YCJIOBUAX; JaBaTbhb OLUCHKY HOBBIM CUTYyallUIM,
OIIEHUBATh MPUOOPETEHHBII OMBIT, pa3pabaThIBaTh IUIAH pellle-
HUs HpO6HeMLI C YUCTOM aHaJIn3a UMCIOMUXCA MaTCpHUAJIbHBIX
Y HEMaTepHaJIbHBIX PECYPCOB; OCYILECTBIIATH LIeJICHAIIPABIICH-
HBII TTONCK TIepeHoca CPE/ICTB 1 CrIoco00B JieiicTBUS B Tipodhec-
CHOHAJIBHYIO CpPeJly; YMETh NIEPEHOCHUTH 3HAHUS B ITO3HABATENb-
HYIO ¥ IPaKTHYECKYIO 00JIaCTH JKU3HEEATEILHOCTH; YMETh
MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil; BbI-
JIBUTaTh HOBBIE WJIEH, TIPE/JIaraTh OPUTHHAIBHBIC TOIX0/IbI 1
pELICHUsT; CTAaBUTH MIPOOIIEMBI U 33/1a4H, JIOIYCKAOIIHe
AIBTCPHATUBHBIC PCHICHUA

3BE3/IHBIX CHCTEMaX, B MEKTaJIaKTHYECKON Cpejie; ABIKEHHE HeOSCHBIX Tell,
DBOJIONNIO 3Be3]1 M BeenmenHoi;

[1P6 4 Bragenne 3aKOHOMEPHOCTSMH, 3aKOHAMH U TCOPHUAMH (3aKOH BCEMUP-
Horo tarorenus, I, II u IlI 3akonsl HetoTOHA, 3aKOH COXpaHEHUsI MEXaHUYe-
CKOM PHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, IPUHITHIT CYTIEPIIO3UIIIH CHII,
MIPUHIAI PABHOTIPABHOCTH WHEPIHAIBHBIX CHCTEM OTCYETa; MOJICKYISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, F'a30BbIe 3aKOHBI, IEPBBIN 3aKOH
TEPMOAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsina, 3akoH KyroHa,
3akoH OMa /17151 ydacTKa Lemny, 3akoH OMa /71t TOJTHOM 3JIeKTPUYEeCKOH LemHy,
3akoH Jl>xoyins - JleHna, 3aKOH 3JIeKTPOMarHMTHON UHAYKIIUMH, 3aKOH COXpa-
HEHMS YHEPTUH, 3aKOH NPSMOJIMHEHHOT0 pacCIpOCTPAHEHHI CBETA, 3aKOH OT-
pakeHHsI CBETa, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPAaHEHHS SHEpIUy, 3a-
KOH COXPaHEHHsI IMITYJIhCa, 3aKOH COXPAaHCHUS IIIEKTPUICCKOTO 3apsa,
3aKOH COXpaHEHH MacCOBOTO YHCIa, OCTyIaThl bopa, 3aKoH paanoakTHBHO-
TO pacmaja); YBepeHHOE HCIIOJIh30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
aHanmm3e (PU3MYECKUX SBICHUH U MPOIIECCOB;

[1P6 6 BageHne oCHOBHBIMH METOIAMH HAYYHOTO TIO3HAHIS, UCTIOIB3YEMBI-
MU B (PM3HKE: TIPOBOJUTH MPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKHX Be-
JIMYHH, BI)I6I/Ipa$[ ONTHUMAIBLHBIH CIIOCO0 HN3MEPECHUA U UCIIOJIB3YA N3BECTHLIC
METO/BI OIIEHKH MOTPEITHOCTEeNH H3MEPEHHH, TIPOBOAUTE HCCIIEIOBAHNE 3aBH-
CUMOCTEN (1)I/I3I/I‘IGCKI/IX BCJIMYHMH C UCIIOJIb30BAHUEM MPAMBIX I/ISMepeHI/If/'I,
OOBSCHSITH IOJIyYCHHbBIE PE3YJIbTATHI, UCIIONB3Ys (PU3MUECKHE TEOPHH, 3aKO-
HBI U TIOHSTHS, U ANaTh BBIBOJBI; COOTIOAATH MpaBmia 0€30MacHOTO Tpyaa
TIPH TIPOBEIICHIH UCCIICIOBAaHUN B paMKaX y4eOHOTO SKCTIEpUMEHTA U yueo-
HO- FCCJIEIOBATEIECKOM eI TEIPHOCTH C HCIIOIh30BaHNEM A(DPOBBIX H3MeE-
PUTEIBHBIX YCTPOMCTB U Ta0OPaTOPHOTO 000PYIOBaHHUS; CHOPMHPOBAHHOCTH
MIPEJCTAaBICHAN O METO/IaX MOMYYCHUST HAYIHBIX aCTPOHOMUYCCKUX 3HAHUM;
[1P6 7 ChpopMHpPOBaHHOCTh YMECHHUS PEIIaTh paCUSTHEIC 3a/Ia4H C SIBHO 3a-
JTaHHOU (pU3NYECKON MOJIEIIBIO, HCTIONB3Ys (PU3MUECKHE 3aKOHBI U TIPHHIIHITBI;
Ha OCHOBE aHaJIn3a yCIOBUS 3a]]a4i BEIOUpaTh PU3NIECKYIO MOJIENb, BbIJIC-
JISITh (bmnqecxne BCJIIMYUHBI U q)OpMyJ'H)I, HCO6X0)II/IMBIC JUIA 3HAYCHUA
q)HSI/I‘IeCKOI\/’I BCJIMYWHBI, p€HIaTh KAYCCTBCHHBIC 3a1a4, BRICTpanBas JIOrun4e-
CKHM HENPOTHBOPEUYUBYIO LIETIOYKY PACCYKJIEHUN C ONIOPOM HA U3YUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/ISI/I‘ICCKI/IC SIBJICHUS

OKO02 wucnons3osats coBpemen-
HBIE CPEJICTBA MOWCKA, aHAIU3a U
MHTEpIpeTaluu UHPOPMALUH, H
MHQOPMAIIMOHHBIE  TEXHOIOTHH
JUIs BBITIOJIHEHHS 3a/au mpodec-
CHOHAJIBHOU ICATCIHLHOCTH,

JIMaHOCTHBIE pe3yabTATHI JIOJDKHBI OTPaXaTh

B YaCTHU LIEHHOCTU HAyYHOTr'O IMO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYOIICTO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLICCTBEHHON
MPaKTUKX, OCHOBAHHOTO Ha JHAJIOre KYJIbTYp, CIOCOOCTBYIO-
LIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJILTYPHOM MHPE;

- COBEPIIICHCTBOBAHHUE SA3BIKOBON M YUTATEIECKOW KYJIBTYPHI
KaK CpeJCTBa B3aUMOJCHCTBUSA MEKAY JIFOJbMH U TIO3HAHHS

[1P6 5 YMeHue yuuTHIBATh TPAHHUIIBI TPUMEHEHNS N3YUYEHHBIX (PU3NIECKUX
MojieNieil: MaTepualibHasl TOUKa, MHEpLHaibHasi CUCTeMa OTCUETa, UAealIbHBIH
ras; MOJIE€IH CTPOEHUS ra3oB, KHUIKOCTEH U TBEPBIX TEJl, TOUEUHBIH IIEKTPH-
4eCKUH 3apsifl, aaepHas MOJEIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sipa
NP peleHnH (PU3NUECKHX 3a]1ay;

I1P6 9 ChopmMupOBaHHOCTH COOCTBEHHOI MO3UIIMK IO OTHOLICHUIO K (hU3HU-
JecKkoi nH(pOpMaIHH, TOTydaeMOi U3 pa3HbIX HCTOYHUKOB, YMEHUN UCTIONb-
30BaTh HU(PPOBBIC TEXHOIOTUH TS TOUCKA, CTPYKTYPHUPOBAHUSA, HHTEPIIPETa-




MHpa;
MertanpenMeTHbIE Pe3yNIbTaThl JOHKHBI OTPaKaTh!

OBnasieHNe YHUBEPCAIBHBIMY yIEOHBIMU TO3HABATEIHHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mH(pOpMAaIHEii:

- BIaJICTh HABBIKAMH MOIyYCHHSI HHYOPMAIIH 13 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEILHO OCYILECTBIISATh IOUCK, aHAIIU3,
CHCTEeMaTH3aLUI0 U MHTEPIPETANI0 HHYOPMALIMH PA3INIHBIX
BUJIOB U (hopM IpezcTaBiIeHNUS;

- CO3/1aBaTh TCKCThI B PA3JIMIHBIX (bopMaTax C YU€TOM Ha3zHaye-
HUSI MHQOPMALIUK U LIEJICBOM ayTUTOPHH, BEIOUpask ONTHMAIb-
Hy0 (hopMy NPEICTABICHUS M BU3YyaJIN3aIUH;

- OLIEHUBATH JJOCTOBEPHOCTH, JIETHTUMHOCTh HH(OPMAIINH,

€€ COOTBETCTBHE IPAaBOBBIM M MOPATBbHO-3THYECKIM HOpPMaM;
-MCIOJIB30BATh CPECTBA MHPOPMAIIMOHHBIX M KOMMYHHKAIIH-
OHHBIX TEXHOJIOTHH KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U Opra-
HHU3AaIHOHHBIX 3a/1a4d ¢ COOJII0ICHHEM TPEeOOBaHUH H)PrOHOMHUKH,
TEXHHKH 0€30MaCHOCTH, THTHEHBI, PeCypcocOepeKeHus, IpaBo-
BBIX U 9THYECKUX HOPM, HOPM MH(OpMAIIMOHHO# Oe30macHo-
CTH;

- BJIaJICTh HaBbIKaMM PACIIO3HaBAHUA U 3alIUThI I/IH(I)OpMaL[I/II/I,
MHPOPMALMOHHON 6€30MaCHOCTH JINYHOCTH

IIMH ¥ IPEACTABICHUS yUeOHON U HayYHO-TIOMy IIPHON HH(OPMAINN; pa3BH-
THE KPUTHYECKOTO aHAJIM32a TOJTydaeMol HH(pOpMaIn

OKO3 nnanuposats u peanuso-

BEIBaTh COOCTBEHHOE TIpodeccro-
HaJIbHOE U JINYHOCTHOE Pa3BHUTHE,
NPEANPUHUMATEIbCKYIO JeATelb-
HOCTb B IPO(eCCUOHATILHOM Ce-
pe, NCTI0Ib30BaTh 3HAHUS 110 (H-

HaHCOBOW I'PaMOTHOCTH B pa3-

JIMYHBIX )KU3HCHHBIX CI/ITyaL[I/IHX;

JInyHOCTHBIE PE3YIbTATHI JOJIKHBI OTpaXaTh B 4aCTU
JTyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH OCO3HAHHEIC
peIIeHHs, OPHEHTUPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U
[CHHOCTH;

- OCO3HAHUE JINYHOTO BKJIA/L B IOCTPOCHUE yCTOHUMBOrO Oy1y-
IIero;

MeranpeaMeTHbIe Pe3yJIbTaThl JOHKHBI OTPAKATh!

OBHaIIeHI/Ie YHUBEPCAJIBHBIMU PETYJIATUBHBIMU HeﬁCTBHHMHI

a) CaMOOPIraHU3alKs: CAMOCTOSITEILHO OCYIIECTBISITH TI03HABA-
TCIBbHYIO ACATEIbHOCTD, BBISABIIATH l'IpO6J'[eMBI, CTaBUTH U (l)Op-
MYJHPOBATh COOCTBEHHBIE 33/1a4H B 00pa30BaTEILHOM Jes-
TCJIbHOCTHU U )KU3HCHHBIX CUTYalluAX;

- CAMOCTOSITEIEHO COCTABJISATH TUIAH PEIICHHS TPOOIIEMBI C y4e-
TOM MMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpeaNoYTEeHUH;

- TaBaTh OLICHKY HOBBIM CHTYaIUsIM;

-pacIIupsATh paMKU Y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX
MPEANIOYTEHU;

- IeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €Tr0, OpaTh

ITP6 9 ChopmupoBaHHOCTH COOCTBEHHOW MO3UIIMHU IO OTHOIICHHIO K (GU3H-
4eCcKOU MH(POPMAIMH, TOTYIAEMON U3 Pa3HBIX HCTOYHUKOB, YMEHUIN UCTIONb-
30BaTh HU(PPOBHIE TEXHOIOTHH JUIS TIOMCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETa-
LMK ¥ IPEJICTABICHUS yueOHON M Hay4HO- MOMYJSIPHON HHOPMAIIMK; pa3BH-
THE YMEHHUI KPUTHYECKOTO aHAIN3a MoJyvaemMoil nadopmanuu




OTBETCTBEHHOCTD 3a PEIICHUE;
-CTI0cO0OCTBOBATH (POPMHUPOBAHHUIO M MIPOSBICHUIO ITHPOKOH
SPYIUNNH B Pa3HBIX 00JIACTAX 3HAHMI, TOCTOSIHHO TIOBBIIIATH
CBOI 00pa30BaTEeIHHBIN U KYJIBTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

HCTIOIb30BaTh MPUEMBI PE(IICKCHH TSI OLICHKH CUTYaIHH,
BBIOOPA BEPHOTO PELICHHS;

- YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh
pELICHUs [0 UX CHIDKEHUIO;

B) DMOILIMOHATILHBIA WHTEIJICKT

- CTPEMJICHUEC K JOCTHIKCHUIO LICTIU U YCIIEXY, OIITUMU3M,
WHUIIUATUBHOCTb, YMCHUE HeﬁCTBOBaTL, UCXO0JA U3 CBOUX
BO3MO>KHOCTEH;

-CIIOCOOHOCTH MIOHNMATh SMOIMOHAIBHOE COCTOSIHUE

JIPYTHX, yIUTBIBATh €T0 IPU OCYIIECTBICHHNHN KOMMYHHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHUBAHHUIO;

- CIOCOOHOCTH BBICTPAaNBATh OTHOIICHUS C IPYTUMH JIFOJbMHU,
3a00THTHCS, TIPOSIBIISATH HHTEPEC U pa3peliaTh KOHMIUKTHI

OKO04 sdpdextusro B3aumoeii-
CTBOBATh U PabOTaTh B KOJUIEKTH-
BE M KOMaH/IE;

JIMaHOCTHBIE pe3yAbTATHI TOJDKHBI OTPAXaTh B UaCTH IICHHOCTH
HAy4YHOTO TMO3HAHUS:

- OBJIa/ICBaHKE HABBIKAMHU y4eOHO-UCCIIEI0BATEIHLCKOH, MPO-
€KTHOMU U COLMAIbHOM JeATEeIbHOCTH;

MeranpenmMeTHbIe Pe3yabTaThl JOHKHBI OTPAKATh:

OBnazieHHe yHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU J€HCTBUSI-
MH:

0) coBMeCTHasl IeATEIIBHOCTD:

- IOHUMAaTh U UCIIOJIb30BATh IPEUMYIIECTBA KOMaHHOW U UH-
JUBUTyalTbHON paboTHI;

- BEIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBHIA C yUe-
TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJJO0TO YJIeHa
KOJUIEKTHBA;

-TIPUHUMATH 1IeJIM COBMECTHOH JIeATEIHbHOCTH, OPraHU30BbIBATh
Y KOOPAMHUPOBATH JEHCTBUS TI0 €€ JTOCTHKEHUIO: COCTABIISATh
IJIaH JACHCTBUMN, pacpeiesiTh POJIM C Y4€TOM MHEHHUH y4yacT-
HHUKOB, 00CYX/1aTh pe3yIbTaThl COBMECTHOH paboThI;
-OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KaXJI0I0 yYaCTHHKA
KOMaH/Ibl B OOIIUI pe3yabTaT MO pa3pabOTaHHBIM KPUTCPHUSIM;
-IpeJuiaraTh HOBbIE MMPOEKTHI, OLIEHUBATh UIEU C TIO3UIIUU
HOBU3HBI, OpPUTMHAIIBLHOCTH, IPAKTUUECKON 3HAUMMOCTH; KOOP-
JTUHHUPOBATh U BBIMOJIHATH PA0OTY B YCIOBHSAX PEAIbHOTO, BUP-
TYaJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
-OCYIIECTBIISATH MMO3UTHBHOE CTPATETHYECKOE MTOBEJCHUE

I1P6 10 OBnageHne ymMeHUAMHU pabOTaTh B TPYIIIE C BBITOJHECHUEM Pa3IHy-
HBIX COIMAJBHBIX POJIEH, IUTAaHUPOBATh PadOTy IPYIIIbI, PALMOHAIBHO pac-
MIPEeNATh AeSTeIbHOCTh B HECTAHAAPTHBIX CUTYallUAX, aIeKBATHO OLIEHH-
BaTh BKJIAJ K&KJOTO U3 YYaCTHUKOB TPYIIIBI B PEIIEHHE pacCMaTpHUBaeMOi
po0IeMbI
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B Pa3IIMYHBIX CHTYaLUsIX, IIPOSIBISATH TBOPYECTBO M BOOOpaKe-
HHe, OBITh NHULIMATHBHBIM.

OBnajieHNe YHUBEPCAIbHBIMHU PETrYJIITUBHBIMH ACHCTBHAMU:
T) IpUHATHE ceOs U IPYTUX JOACH:

- IPMHUMATh MOTHUBBI U apI'yMEHTBI IPYTHX JIIO/CH Py aHaIIN-
3¢ pe3yJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE IPABO M IPABO JIPYTHX JIF0/ICH Ha OIIMOKY;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3UIUU JIPYTOro
YeJoBeKa

OKOS5 ocymecTsnsaTs yetHyIO 1
MIICBMEHHYI0 KOMMYHHKAIIUIO Ha
rocyapCTBEHHOM sA3blke Poccuii-
ckoil denepanuy ¢ y4eTOM OCO-
OEHHOCTEH COIMAIBHOIO U KYJIb-

TYpPHOTO KOHTEKCTa,

JInyHOCTHBIE pe3yIbTaThl JOJKHBI OTPAXKaTh B YACTH
ACTETUYECKOI'0 BOCTIUTAHUS:

- 9CTETUYECKOE OTHOIIICHNE K MUPY, BKITFOYasi 5CTETUKY ObITa,
HAYYHOTO M TEXHIHYECKOTO TBOPUECTBA, CIIOPTA, TPyAa U 00IIe-
CTBCHHBIX OTHOIIICHUH; B 00JIaCTH MATPHOTHYESCKOTO BOCITUTA-
HUS IPOSIBIIATD:

-[IEHHOCTHOE OTHOLIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, UC-
TOPUYECKOMY U IPUPOJHOMY HACIEHI0, MTAMATHUKAM, Tpaau-
uuaM HaponoB Poccun, noctuxenusm Poccun B Hayke, UCKycC-
CTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

MeranpenMerHble pe3ynbTaThl JOJKHbBI OTPaXaTh:
OBnajieHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBHSI-
MHU:

a) obuieHue:

- OCYIIECTBIIATH KOMMYHHKAIIMU BO BCEX Cepax KU3HH;

- pacro3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHNUS, IOHUMATh
3HaYEHHUE COLMAJIbHBIX 3HAKOB, PAcllO3HAaBATh MPEINOCHUIKH
KOH(IUKTHBIX CUTYAIHA U CMATYATh KOH(JIUKTEL,

- Pa3BEpHYTO U JOTUYHO M3J1araTb CBOK TOUKY 3PEHHMS C UC-
II0JIb30BAHHUEM SI3BIKOBBIX CPEJICTB

ITP6 1 ChopMupoBaHHOCTH MPEICTABICHUN O POJIM U MecTe (PU3MKHU U acTpO-
HOMUH B COBPEMCHHOI HayYHOU KapTHHE MUPA, O CHCTEMOOOPA3YIOIICH poJin
(U3MKK B pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKH M COBPEMEHHBIX TEXHOJIO-
T'Hif, 0 BKJIaJie POCCUICKUX 1 3apYOCKHBIX YUCHBIX-(DH3UKOB B Pa3BUTHE
HayKH; IOHUMaHue GU3MIECKO CYITHOCTH HaOI0JaeMbIX SIBJICHHH MUKPO-
MHpPa, MAKPOMHpPa H MEraMHpa; IOHUMaHUE POJIM ACTPOHOMHH B IIPaKTHYC-
CKOM IeATEeNFHOCTH YeIOBeKa U JajbHEeHIIeM HayYHO-TEXHHYECKOM Pa3BH-
THH, POJIK HU3HKU B (POPMHPOBAHHU KPYro3opa U GpyHKIHOHAIBHON rpamMoT-
HOCTH YeJIOBEKa JUIs PEIICHHs IIPAKTUYECKUX 3a/1a4
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OKO7 coneiicTsoBath coxpaHe-
HHIO OKPYXKAIOIIEH Cpebl, pe-
CypPCOCOCPEIKECHUIO, IPUMECHSITh
3HaHUsI 00 U3MEHEHHHU KITMATa,
TPUHIHIBI GEPEKIUBOTO MPOU3-
BOJICTBA, () (EKTUBHO JICHCTBO-
BaTh B YPE3BbIYAWHBIX CUTYaI[U-
SIX;

JIM4HOCTHBIE PE3yIbTATHI JOIKHBI OTPAXKaTh B YaCTH
SKOJIOTUYECKOTO BOCITUTAHHS:

- c()OPMUPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpHI, TIOHUMAaHHUE
Bimsiaus connanbHO-5KOHOMHYECKUX IPOLIECCOB COCTOSHUE
TIPUPOIHOM U COIMATIFHOMN CpeIbl, 0CO3HAHHE TII00aTFHOTO
XapakxTepa 3KOJIOTHIECKUX MPooIIeM;

- IJIAHUPOBAHKE U OCYIIECTBICHUE NCHCTBUI B OKpYXKatoLIei
cpelie Ha OCHOBE 3HaHMS LeNiell yCTOIUMBOro pa3BUTHS YeIOBe-
9YeCTBa; aKTUBHOE HENPUATHE ACHCTBHUM, IPUHOCAIIUX Bpe
OKpYy>Karollei cpene;

- AKTUBHOE HENPUATHE JNCHCTBUM, IPUHOCAIINX BPEI OKPYKa-
IOLLIEH cpee;

-yMEHHE MPOTHO3UPOBATH HEOIArONPHITHBIE SKOJIOTHIECKHUE
MOCIEACTBHS NPEANPUHIMAEMBIX JEUCTBUI, MPEeIO0TBPALIATh
ux

I1P6 8 ChopMHUpPOBaHHOCTh YMEHUS TPUMEHATE TOJTYICHHBIC 3HAHUS JJIS
OOBSACHEHUS YCIOBUI NPOTEKAHN (PU3MUECKUX SIBICHUI B IIPUPOJIE U IS
NPUHATHS IPAKTHYECKHUX PEIICHUH B IOBCEAHEBHOMN JKM3HU IS 00CCIICUCHHUS
0e30acHOCTH IpH OOpAIIeHUH ¢ OBITOBBIMU IPHOOPAMHU M TEXHUUECKUMHU
YCTPOHCTBAMH, COXpaHCHHUS 30POBbS U COOJIIOICHUSI HOPM SKOJIOTHYECKOTO
MOBE/ICHHS B OKPY’KAIOIEH cpejie; TOHNMaHne HEOOXOANMOCTH IPUMEHEHUS
JOCTHKEHUH (PU3UKH U TEXHOJIOTHH JJIsl palliOHaIbHOTO PUPOIONIONIB30Ba-
HHS

I1K1.1 BBIABIIATL U yCTpa-
HSITb HEUCIIPABHOCTH B pa-
6ote 000OpyI0BaHUS U
KOMMYHHKAIIHH.

JIM4HOCTHBIE PE3yIBTATHI JOIKHBI OTPAXKATh

B YaCTH LIEHHOCTH HAYYHOT'O MMO3HAHHUSA:

-CTIOCOOHOCTD OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE
penIeHns, OPHEHTUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI 1
LIEHHOCTH;

OBJIAICHUE YHUBEPCAILHBIMHI YU€OHBIMH MO3HABATEIEHBIMU
JIEHCTBUSIMU:

-CaMOCTOATENBHO (POPMYITHPOBAThH U aKTYaTH3UPOBATH MPO-
6remy, paccMaTpHUBaTh €€ BCECTOPOHHE;

-BJIaJICTh HaBBIKAMH TIOJTyYeHNS] HHPOPMAIMN U3 HCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIIATh IOMCK, aHAIIU3,
CHCTEMAaTH3aLMI0 U HHTEPIPETAINIO HHPOPMALINH Pa3TNIHBIX
BUIOB M (hOpM TIpeACTaBICHUS;

OBJIAICHUE YHUBEPCATHHBIMH PETYIATHBHBIMH ICHCTBUSIMHU:
-CaMOCTOSTENILHO COCTABIIATH IUIAH PEIICHHS IIPOOJIEMBI ¢ yue-
TOM MMEIOINXCSI PECypCcOB, COOCTBEHHBIX BO3MOKHOCTEH 1
HPEATNOYTEeHUH;

-yMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh pellle-
HUS TI0 WX CHIDKEHUIO;

IIPG 7 -copMupoBaTh yMeHHS pelaTh pacueTHEIE 3aJa4H C SBHO 3aJaHHON
(bu3HYeCKOi MOAECIBIO, HCTIONB3YS (PU3MUYECKHE 3aKOHBI M TIPUHIUIIBL; Ha OC-
HOBE aHaJl3a yCJIOBHs 33/1a4M BBIOUPATh (DU3UUECKYIO MOJIEIb, BBIJICISTh
¢dusngeckre BeMUUUHBI U (POPMYITBI, HEOOXOIMMEIC JUTS €€ PEIICHHUS, IIPOBO-
JIUTH PAacYETHl U OLCHUBATH PEANEHOCTD TOYIEHHOTO 3HAUCHHS (PU3NIECKOM
BEJIMYMHEI, peIIaTh KAYeCTBEHHBIC 3a/1a4H, BEICTPANBAs JIOTHICCKU HETIPOTH-
BOPCYHBYIO IIETIOYKY PACCYKICHUN C OTIOPOIl HAa H3yYCHHBIC 3aKOHBI, 3aK0-
HOMEPHOCTHU M (PU3UICCKHE SBICHUS;

ITIPG 8 -chopmupoBaTh yMeHHSI OOBACHITE OCOOEHHOCTH IPOTEKAHUS (PU3H-
YECKHUX SIBIICHUI: MEXaHMYECKOE JABMKEHHE, TEINIOBOE JABMKEHHE YaCTHUI] Be-
IIeCTBa, TEIIOBOE paBHOBECHE, OpOYHOBCKOE MBIKeHUE, nuddy3us, ncrnape-
HHE, KUIICHWE W KOHACHCAIUs, TUIaBJICHNE W KPUCTAIIIM3ALHsI, HallPaBJICH-
HOCTb TeIUIONepeaadn

ITPG 5 -ymersb yuuThIBaTh rpaHuIIBI IPUMEHEHHS H3YYEHHBIX (DU3MUECKHX
MoJIeJieli: MaTepHrajbHas TOYKa, HHEpIUaJIbHAS CUCTEMa OTCUETa, H/IealbHbIN
ras; MOJIeJIM CTPOCHUS ra30B, JKUJIKOCTEH 1 TBEP/IbIX TEll

ITPG 8-cdopmuposath ymeHuit uccie0BaTh ¥ aHATM3UPOBATH Pa3HOOOpa3-
Hble (PU3NYECKHE SIBJIICHUS M CBOMCTBA OOBEKTOB, IPOBOJIUTH CAMOCTOSITEIb-
HbIE UCCIIEIOBAHMS B PEaJIbHBIX U JIJA0OPATOPHBIX YCIOBHUSIX, YUTATh U aHAIIH-
3MPOBAThH XAPAKTEPUCTHKU MPHUOOPOB U YCTPOHCTB, OOBSICHSITH HPUHIIUITBI HX
paboTsr;

ITPG 9 -oBnanesath pasnuuubIMU crioco6aMu PaboThl ¢ HHGOpPMaLMEit pu-
3UYECKOT0 COJIEPKAHUS C UCTIOIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTHH, pa3BUTHE YMEHHH KPUTHUECKOTO aHAJIM3a M OLIEHKH JOCTOBEP-
HOCTH TI0JTydaeMOi HH(MOPMAIHIH;

HP6 6-BJ'Ia,I[CTI) OCHOBHBIMU MCTOJaMHU HAYYHOTI'O ITO3HAHMS, UCTIOJIb3YCMbI-
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MU B (pr3HKe: IPOBOIUTE MPSIMBIC U KOCBEHHBIC H3MEPECHUS (DPU3UIECKUX Be-
JYUH, BEIONpask ONTUMAJIBHEIN CIT0c00 M3MEPEHHSI U MCIIONIB3YS H3BECTHHIC
METOJIBI OIICHKH MTOTPEITHOCTEH M3MEPEHHA, IIPOBOANUTH MCCIICIOBAHNE 3aBH-
CHUMOCTEH (PU3NIECKUX BEITHYUH C FICTIONB30BAHUEM TPSMBIX H3MEPEHUIA,
OOBSICHATH TIOTYYCHHBIE PE3YIbTATHI, UCTIONB3YS (PH3HUSCKUE TEOPHH, 3aK0-
HBI U TIOHSATHSA, U ACTATh BBIBOJBI; COOIIOAATh paBmiia 0€30TTacHOTO TPpyAa
IIPU TIPOBEIICHUH UCCIICIOBAHUI B paMKaX y4eOHOr0 SKCIIEPUMEHTA U y4eO-
HO-UCCIICIOBATEIbCKOM ICATCILHOCTH C MCIOJIb30BaHUEM IIH(DPOBBIX H3Me-
PUTEJIBHBIX YCTPOMCTB U TaDOPATOPHOTO 000PYIOBAHUS

TIK 1.2. BEIBOAUTH TEXHOJIOTH-
4ecKoe 000pyI0BaHUE B PEMOHT,
y4acTBOBATh B CIaUe M MPUCMKE
€ro U3 PeMOHTA.

JIgHOCTHBIE Pe3yMbTATHI JOJKHBI OTPAXKATh

B 4aCTHU HECHHOCTU HAYYHOI'O IMO3HAHUSA:

OBJIaJICHNC YHUBCPCAJIbHBIMU y‘IC6HI>IMI/I I1I03HaBAaTCJIbHbIMU
JIEUCTBUAMU:

a) 0a30BbIe TIOTUYECKUE IEHCTBUS:

-“BBIABJIATH NPUIUHHO-CJICACTBCHHBIC CBA3H U aKTYaJIM3UPOBATH
3aJady, BBIIBUT'aTb T'HIIOTC3Y €€ PCIICHUA, HAXOJAUTh apryMeH-
TBI JUTS JIOKA3aTEeIbCTBA CBOUX YTBEPIKICHHUIA, 3a/1aBaTh Iapa-
METPBI U KPUTCPUU PEIICHIS

-BJIaZICTh HABBIKAMU MTOTyYCHHS HHPOPMALINU U3 HCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIEHO OCYIICCTBIIATE IIOUCK, aHAIU3,
CHUCTEMATH3aIMI0 U HHTSPIPETAIIHIO HHPOPMAIIUU Pa3THIHBIX
BUIOB U (DOpM TIpeICTaBICHUS;

ITP6 2-copmuposats ymenuii pacrno3HaBath pusnyeckue spiaeHus (IIpo-
LIECChI) U OOBSCHITH X HA OCHOBEC M3YYCHHBIX 3aKOHOB: PABHOMEPHOE U PaB-
HOYCKOPEHHOE MIPSAMOIIMHEHHOE IBIDKCHIE, CBOOOIHOE MTaICHUE TEJl, IBIKE-
HUE 110 OKPYKHOCTH, HHEPIIUS, B3aMMO/ICHCTBHE Tell, KOeOaTeIbHOE TBIKE-
HUE, Pe30HAHC, BOJHOBOE ABIKeHHE; 1D dy3usi, OpOyHOBCKOE IBUKCHHUE,
CTPOCHHUE KUAKOCTESH U TBEPBIX TeJ, N3MEHEHNE 00beMa TeJ MU HarpeBa-
HUH (OXJIQXKICHHUH), TETUIOBOE PaBHOBECHE, CTIAPCHIE, KOHICHCAIIUS, TITaB-
JICHHE, KPUCTAJUIN3AINS, KHIICHIE, BIIaXXHOCTh BO3IyXa, CBSI3b CPEIHEH KIHE-
TUYECKOH 9HEPTUH TEMJIOBOTO JIBIKEHHUS MOJICKYIT C aOCOIIOTHON TeMIiepa-
TYpOH, IIOBBILLIEHUE ABJICHUS T'a3a [IPU €ro0 HaArpEBaHUU B 3aKPBITOM COCYAE,
CBS3b MEXy TTapaMeTpaMU COCTOSHUS ra3a B M30IpoIieccax;

ITP6 8-copmupoBats yMeHuit NPUMEHSATH 3aKOHBI KJIACCHUECKOIH MEXaHHU-
KW, MOJICKYJIIPHOH (PH3UKH U TEPMOJMHAMUKH Pa3IHdaTh yYCIOBUS (TPaHUIIbI,
00J1aCTH) TPUMEHAMOCTH (PU3UIECKUX 3aKOHOB, IIOHIMATh BCEOOIIHIA Xapak-
Tep hyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHUYECKOM YHEPTHH,
3aKOH COXpaHCHHU UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTCHUA, HepBBIﬁ 3aKOH
TEPMOJNHAMUKH, 3aKOH COXPAHCHUSA 3Hepr1/11/1) 1 OrpaHUYCHHOCTD UCIIOJIB30-
BaHUS YaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PH3MUECKHE MTPOIIECCHI, HCTIONB3YS
OCHOBHBIC ITOJIOKCHHU A, 3AKOHBI 1 3aKOHOMEPHOCTH; OTHOCUTCIILHOCTHL MEXa-
HUYECKOTO JBIKEHUS, (POPMYJIIBI KHHEMAaTHKH PAaBHOYCKOPEHHOTO JIBIKCHHUS,
npeoOpa3oBanus ["anmuiest 11t CKOPOCTH U IepeMelieHus, Tpy 3akoHa Heio-
TOHA, IPUHILIMIT OTHOCUTENILHOCTH ["asinsiest, 3aKOH BCEeMUPHOTO TATOTEHUS,
3aKOHBI COXPAHEHHS UMITYJIbCA U MEXaHUUECKOH 9HEPTUH, CBS3b PaOOTHI CH-
JIbl C U3MEHEHHEM MEXaHUYECKON SHEPTUH, YCIOBUS PAaBHOBECHUS TBEPIOTO
Tena; CBS3b AAaBIEHUS UICAIBHOIO ra3a co CpeHel KMHETUUECKO! SHepruei
TEIJIOBOIO ABMXKEHHUSI U KOHIIEHTpAIMel ero MoJIeKyJ1, CBsI3b TeMIIepaTyphl
BEILIECTBA CO CPeAHEN KNHETUUECKOU SHEPTHEH ero 4YacTHIl, CBS3b IaBJICHUS
MCaTBHOTO Ta3a ¢ KOHIIEHTPAIMEH MOJIEKYI U eT0 TeMIIepaTypoid, ypaBHEHHUE
MenneneeBa-Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKHN, 3aKOH COXpaHe-
HUS SHEPTHH B TEIJIOBBIX MPOIIECCax
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IIK1.3 CobmromaTh mpaBuia 0e3-
OIIACHOCTH IIPH PEMOHTE 000py-
JOBAaHMS U YCTaHOBOK.

JIn4HOCTHBIE pE3ybTATHI JOJKHBI OTPaXKaTh B YaCTH
9KOJIOTHYECKOT'0 BOCIIUTAHHS:

-aKTHBHOE HENPUATUE IEUCTBUMN, IPUHOCALLUX BPEJ OKpYKa-
IOIIIEH cpene;

OBIIAJICHUE YHUBEPCATHHBIMHI YICOHBIMH MTO3HABATEIIEHBIMU
JICUCTBHUSMH:

-CIMOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEITHbHOMY TIOUCKY Me-
TOJIOB PELIEHUS NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3INUHbIX
METOJIOB TIO3HAHUS,

- CTaBUTH U POPMYIHPOBATH COOCTBEHHEIC 33Ul B 00pa3oBa-
TeHLHOﬁ JCATCIABHOCTU U ) KU3HCHHBIX CI/ITyaIII/IHX;

-1aBaThb OHeHKy HOBBIM CI/ITyaIII/IHM, OLCHUBATH HpI/IO6peTeH-
HBIN OIIBIT;

- YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIa-
cTeil;

-BJ1aACTh HABbIKAMU nonyquI/m I/IH(bOpMaHI/II/I U3 HCTOYHUKOB
pa3H1>1x THIIOB, CAMOCTOATCJIbHO OCyHIeCTBJ'DITI) IIOUCK, aHaJIu3,
CUCTEMATU3ALUIO U HHTCPIIPETALlUIO I/IHq)OpMaL[I/II/I pa3J'II/I‘-IHI>IX
BUIOB U (DOpM TIpeICTaBICHUS;

ITPO 4-BnaneTs 3aKOHOMEPHOCTAMM, 3aKOHAMH U TEOPUAMH (3aKOHBI Hb1o-
TOHA, 32aKOH BCEMUPHOTI'0O TATOTEHHSI, 3aKOHBI COXpaHEHUsI UMITYJIbCA ¥ SHEP-
THH C yYETOM TPaHUIl UX IPUMEHUMOCTH, OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIP-
HO-KHHETHYECKOH TEOPUH CTPOSHHUS BELIECTBA, OCHOBHOE YpaBHEHHE MOJIe-
KYyJISIPHO-KHHETHYECKOW TEOPHH UJIealIbHOTO Ta3a, 3aKOHBI U/ICANIbHOTO ra3a
ITP6 8-copmupoBats ymMeHns pasimyath ycaoBUs NPUMEHUMOCTH MOieneit
(U3HYECKUX TEJ U MPOLIECCOB (SIBJIICHUH ): HHEPITUAIbHAS CUCTEMA OTCUETa,
MaTepHalbHas TOYKa, PABHOYCKOPEHHOE JBHKECHHE, CBOOOIHOE MaJICHUE,
a0COJIFOTHO yrpyras faedopMalisi, a0COIOTHO YIIPYyroe u adCOITHO He-
YOpYyroe CTONKHOBEHMS, MOJIeNeH ras3a, )KUIKOCTH U TBEPOTrO (KpUCTAJUINYe-
CKOT'0) TeJia, UIeajJbHOro Ta3a

ITPG 5 -ymersb yuuThIBaTH rpaHUIbl HPUMEHEHHS H3YYEHHBIX (PU3HUECKHX
MOJIeJIe: MaTepualbHas TOUKa, HHepIHalbHasl CHCTeMa 0TCUYeTa, HACAIbHBIN
ra3; MOJEJIH CTPOCHHMS Ia30B, )KUJIKOCTEH U TBEPIBIX TElI,

IIPG 7 -copMupoBaTh yMeHMS pelaTh pacueTHEIE 3aa4H C SBHO 3aJaHHON
1 HESIBHO 33JJaHHON (pU3MYeCcKOl MOJIEIIbIO: HA OCHOBAHUH aHAJIN3a YCIIOBHUS
BBIOUpATh (hU3HYECKUE MOJEITH, OTBEYAIONIHE TPSOOBAHUAM 3a1aul, IPUMe-
HSTh HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3MICCKHX TEOPHI
HPH UCIIOJIB30BAaHUHM MaTEMaTHYECKUX METOJIOB PELICHHS 3a/1a4, IIPOBOIUTh
pacyeThl Ha OCHOBAaHWH UMEIOIMXCS JAHHBIX, aHATM3HUPOBATh PE3yJIbTAThl H
KOPPEKTUPOBATh METO/IbI PEIICHHUS C YUSTOM IOJTYUCHHBIX PE3yJIbTATOB; Pe-
IIaTh Ka4eCTBEHHBIE 3ajauH, TPeOYIOINe TPUMEHEHUS 3HAHUH U3 pa3HBIX
pas3iesioB MIKOJILHOTO Kypca (DU3MKH, a TAKKE MHTErPalluy 3HAHUH U3 APYTHX
MMPpEAMETOB €CTECTBEHHOHAYYHOI'O [IMKJIA: BRICTPAMBATH JIOTUYCCKYIO LICTIOYKY
paccyXAeHHI ¢ OOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hr3HUe-
CKHEC SABJICHUS,

ITPG 9 -oBnanesath pasnuunbIME ciocobamu paGoThl ¢ HHMOpMaIei (u-
3UYECKOT0 COJCPIKAHUS C UCIIOIBb30BaHUEM COBPEMEHHBIX HH(POPMAIIHOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTUUECKOIO aHAJIN3a U OLIEHKH JI0CTOBEP-
HOCTH TT0JTy4aeMoi HH(MOpMAIHH;

ITPG 10-oBnasesath yMmeHUAMYU pabOTaTh B IPYIIIE ¢ BHITIOJIHEHUEM Pa3ky-
HBIX COIMATIFHBIX POJIEH, IMITAHUPOBATH Pa0OTy TPYIIIEI, palliOHATIBHO pac-
NpeaAciAThb ACATCIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO OLICHU-
BaTh BKJIAJ KaXXA0T0 U3 YYaCTHHUKOB I'PYIIIILI B PCIICHUC paCCManPIBaeMOﬁ
IpoOIeMEI,

ITPG 8-chopmupoBath yMeHus NPUMEHATH MOJTYYEHHbIE 3HAHMS 1151 0ObsC-
HEHUS YCIOBHUIA NPOTEKaHUsI DH3UUCCKUX SIBICHUI B IPUPOIC U IS IPUHSI-
THSI IPAKTHYECKUX PELICHHUH B TIOBCEAHEBHOM M3HU JUIsl 0OecriedeHus 6e3-
OIACHOCTH IIPU 0OpaIeHUH C OBITOBBIMH NPUOOPAMHU M TEXHUYECKUMHU
YCTPOHCTBAMH, COXPaHEHHMS 310POBbsl M COOJIIOACHNS HOPM SKOJIOTHYECKOTO
HOBEJCHNS B OKpY)KaIoLIel cpejie; IOHUMaHue HeOOXOAUMOCTH IIPUMEHECHUS
JOCTH)KCHUH (U3MKH U TEXHOJOTHH JUIsl palMOHAIBFHOTO IPHPOIOIIONIB30Ba-
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HUS,

[IK 2.2. KonTpoaupoBath 1 pe-
TYITHPOBATH PEKUMBI PabOTHI
TEXHOJOTHYECKOT0 000pyIoBa-
HUS C HCIIONBb30BaHUEM CPE/ICTB
aBTOMATHU3alUU U KOHTPOJBHO-
HM3MEPUTENIbHBIX TPUOOPOB.

JIMYHOCTHBIE PE3YJIBTATHI IOJDKHBI OTPAXKATH

B YaCTH TPYAOBOTO BOCIIUTAHHMS:

-TOTOBHOCTbH K TPY/Y, OCO3HAHHUE [IECHHOCTH MaCTePCTBA, TPY-
nonrooue;

-TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUI0 U caM0o00pa3oBa-
HHUIKO HA HpOTH}KeHI/II/I Bceﬁ JKHU3HU,

OBJIAZICHUC yHI/IBepcaHLHbIMI/I y‘-Ie6HI>IMI/I ITO3HABATCJIIBHBIM U
JICHCTBUSIMMU:

-CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY Me-
TOJIOB PEILICHHUS MPAKTUUECKHX 33][a4, IPUMEHCHUIO Pa3IUuHbIX
METOJIOB TIO3HAHHS,

ITP6 10- oBnanesath yMeHHsIMHU paboOTATh B TPYIIIE C BHITIOIHEHUEM Pas3-
JIMYHBIX CONMAJBHBIX POJIEii, INIAHUPOBATH PabOTY TPYIIIIBI, PAIMOHAIEHO
PACTIPENENATh IEATENHHOCTD B HECTAHIAPTHBIX CHTYAIUAX, a/EKBATHO OLle-
HMBATh BKJI]I KAJKIOTO M3 yYaCTHUKOB IPYTIIBI B PEIIEHUE PACCMATPHBAEMOM
IPOOIIEMBI,

ITPG 10- oBnaneBaTh OpraHU3allMOHHBIMHU U TI03HABATEILHBIMU YMEHUAMHU
CaMOCTOSITELHOTO IPHOOPETEHNS HOBBIX 3HAHMI1 B POIIECCE BHIMOIHEHHS
[POEKTHBIX M y4eOHO-HCCIIEN0BATENLCKUX paboT, yMEHUSAMH paboTaTh B
IPYIIIE C BBINOJHEHHEM Pa3IHUYHbBIX COLMABHBIX POJICH, IIAHUPOBATH pabo-
Ty TPYIIIBI, PALIMOHAIIBHO PACTIPEIETIATH JIEATEILHOCTh B HECTAHIAPTHBIX
CHTYalHUsIX, aJIeKBATHO OLEHMBATh BKJIAJ Ka’/J0r0 M3 yYaCTHUKOB IPYIIIbI B
pelIeHne paccMaTpuBaeMoil IIpoOIIEMBI;

IIK 2.3. Bectu yuer pacxoja
razoB, TPAHCIIOPTUPYEMBIX MIPO-
IYKTOB, JIIEKTPOIHEPTHUH, TOPIO-
Ye-CMa30YHBIX MaTepPHAIIOB

JIngHOCTHBIE PE3YJIbTAThI JOJIKHBI OTPpaXaTh B 4aCTU HEHHOCTH
HAY4YHOI'O IIO3HAHUA:
a) 0a30BbIC JJOTHYCCKHE ,Z[efICTBPI?IZ

-CaMOCTOSITEIbHO (POPMYJIHPOBATh M AKTYAJIM3UPOBATH MPO-
Omemy, paccMaTpHUBaTh €€ BCECTOPOHHE;

-YCTaHABJIMBATh CYIIECTBCHHBIN MTPU3HAK WIH OCHOBAHUS JIJIS
CpaBHEHUsI, KJacCUPUKAIIUK U 0000IICHHS;

0) 6a30BBIE UCCIIEIOBATEIHLCKHUE JCHCTBHS:

-BBISIBJIATH IPUIHHHO-CIICJICTBCHHBIC CBSI3U M aKTyaJH3HUpPOBATh
3aJady, BBIIBUTATh THIIOTE3Y €€ PEIICHHS, HAXOIUTh apryMeH-
TBI JUUISL JI0KAQ3aTeNIbCTBA CBOMX YTBEPIK/ICHHH, 3a/1aBaTh rapa-
METPBI U KPUTCPUH PEILICHHUS;

-aHAJIM3UPOBATH TOJYUYCHHBIC B XOJIC PCIICHUS 33a49U PE3yIb-
TaThl, KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTb, IIPOTHO3UPO-
BaTh M3MECHCHHUE B HOBBIX YCJIOBHUSIX;

-J1aBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLCHUBAThH IIPHOOPETECH-
HBIN OIIBIT;

B) pabora ¢ nH(pOpMaIye:

- BJIAZICTh HABBIKAMHU ITOJTyUCHISI HH(POPMALIUN U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOATEIHEHO OCYIIECTBIISATE MIOUCK, AHAIIU3,
CHUCTEMATH3AIMI0 U HHTCPIIPETAIMIO HHPOPMAIIUU PA3THYHBIX
BUJIOB ¥ (DOpM TIpe/ICTaBJICHUS,

ITPG 2- chopmupoBath yMeHUs pa3iuyaTh yCJI0BUS IPUMEHUMOCTH MOJie-
Jell GU3HMYECKUX Tell U MPOLECCOB (SBICHUI): HHEpIHAIbHAs CHCTEMA OTCYe-
Ta, MaTepualbHas TOUKa, PABHOYCKOPEHHOE JIBI)KEHUE, CBOOOIHOE TTaJICHHE,
abcomroTHO yrpyras Jaedopmaiusi, abCOMOTHO YIIPyroe u abCOoNIOTHO He-
YIIPYroe CTOJIKHOBEHHSI, MOJIeJIeH ra3a, JKUKOCTH U TBEPOro (KpucTainde-
CKOT'0) TeJia, UJIealibHOrO Ta3a, TOYSYHbIN 3apsijl, OJHOPOJIHOE JIEKTPUUECKOe
ToJie, 0JIHOPO/IHOE MarHUTHOE T10JIe

ITPG 8- chpopmupoath ymenuii Hecne10BaTh U aHATM3MPOBATH PA3HOOOPas3-
Hble (PM3UYCCKUE SBICHUS U CBOHCTBA OOBEKTOB, POBOIUTH CAMOCTOSTEIb-
HbIE HCCIICJOBAaHMUS B PEATBHBIX U JIA00OPATOPHBIX YCIOBUSX, YATATh U AaHAJIU-
3MPOBATh XapaKTEPUCTHKU IPHUOOPOB U YCTPOHCTB, OOBSICHSITH NPUHIIUIIBI UX
paboTsr;

ITPG 9 - oBnanesats pasiuunbIME ciocobamu paboThl ¢ HHMOpManueit Gu-
3WYECKOTO COJIEPKAHUS C UCTIOIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH, pa3BUTHE YMEHHH KPUTHYECKOTO aHAIN3a M OLIEHKH JI0CTOBEP-
HOCTH TIOJTy4aeMoi HH(pOpMaIHH;




2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThI

Bupa yueOHoii padoThl O0bem yacon
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 180
1.0cHoBHOE conepkanue 164
B TOM YHCIIE:
TeopeTuiecKkoe o0ydeHue 122
MIpaKTUYECKHE padOThI 34
nabopaTtopHbIe pabOTHI 8

KOHTPOJIbHBIE paOOTHI

2.ITpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHHE

B TOM 4YHCJIC

TEopeTHYecKoe 00ydeHne 30
nabopaTtopHbIe pabOTHI 6
NPaKTUYECKHE PAOOTHI 9

IIpomexyTouHast aTTeCTANMA 16
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2. 2 TemaTuyeckuii njian u cojaep:kanue ydeonou nucuumiannbl 0/1.02.02 duszuka

HaumenoBanue pazae-
JIOB M TEM

Conep:xanue y4eGHOro MaTepuaia u popMbl OpraHU3aNMH AeATEeIbHOCTH
ob0yuamommuxcs

0O0bem
4acoB

Koabl koMneTeHIui,
¢opmupoBanuio Ko-
TOPBIX CIIOCOOCTBYET
3JIeMEeHT Nporpam-
MBI

4

Bsenenune

dusznka n MCTOJbI HAYY-
HOT'O IIO3HaHUA

Conepxanue yueOHOro MaTepuana

Omnka — (yHIaMeHTalbHas HayKa o mpupoje. EcTecTBeHHO-HaydHBII METO.I TIO3HAHMUS, €r0 BO3MOXKHOCTH H Tpa-
HUIIBI IPAMEHUMOCTH. JKCIIEPUMEHT U TEOPHs B MpoIiecce MO3HAHUS IPUPOIEL. MoaenrpoBanne PU3MISCKUX SB-
JIeHu# U npoueccoB. Posib skciepuMeHTa U TEOpUU B IIpoliecce No3HaHus Npuposl. dusndeckas BenuurnHa. Puzu-
4eCKHe 3aKOHBI. [ paHUIlbl MPUMEHUMOCTH (DU3UUECKUX 3aKOHOB U Teopuii. [Tpuniun cootBercTBus. [lonsrue o Gpu-
3UYECKO KapTruHe Mupa. [lorpenHocTy H3MepeHn# pu3ndeckux BeanarnH. 3HaYeHHe (PU3UKH ITPU OCBOCHUH
npodeccuii CI1O

OK 03, OK 05

Pa3nen 1. Mexanuka

16

Tema 1.1 Kunemartnka

Conepxanue yueOHOro MaTepuaia

MexaHn4ecKoe IBIKCHHE 1 ero BUIbl. MarepuanbHas Touka. CKasipHbIe M BEKTOPHBIE (hr3Hde-

ckue BenuuuHbl. OTHOCUTENILHOCTh MEXaHNYECKOTo JBMKeHus. Cucrema otcuera. [IpuHnun otHocuTenbHoCcTH [Ma-
snesi. CriocoOb! onrcanus nBmkeHus. Tpaekropus. [IyTe. [lepemenienne. PapBHoMepHOE MpsSMOIMHEITHOE IBHXKE-
Hue. CKOpoCTh. YpaBHEHHE IBHKECHUSA. MTHOBEHHAS M CPelHsA CKOPOCTH. I10CTymaTel TEOPUH OTHOCHUTEIHHOCTH.
OCHOBHBIE CIIE/ICTBHUS U3 ITOCTYJIATOB TEOPUH OTHOCUTEIHHOCTH. Y cKopeHue. [IpsiMonmHeitHOe IBIKEHUE ¢ TIOCTO-
STHHBIM yCKOpEHHUeM. J[BIKEeHHe C TOCTOSTHHBIM YCKOpEeHHEeM cBOOOIHOTO HaieHus. J[BrKeHne Tena, OpomeHHOTo
IIOJ1 YIJI0M K FOPU30HTY. PaBHOMEpPHOE BUKEHHUE TOUKH 110 OKPY>KHOCTH, YIJI0Basi CKOPOCTh. LleHTpocTpemMurens-
Hoe yckopeHue. KnHemaTrka abCOMIOTHO TBEPIOTO Tela.

Tema 1.2 JIlunamuika

Conepxanue yueOHOro MaTepuaa

IIpunuun otHocutenbHocTH ["anunes. [lepseiii 3akon HetoToHa. HepunanbHble cUcTeMbl oTcyeTa. Macca tena.
Cuna. Ipunnun cynepnosunuu cui. Bropoii 3akon HeroToHa 1711 MaTepualbHON TOUKHM B MHEPLUAIBHON cUCTEME
otcueta (MCO). Tperuii 3akoH HproTOHA 1711 MaTepUaIbHBIX TOUYEK. 3aKOH BCEMUPHOTO TATOTeHMsI. CHila TSHDKECTH.
ITepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akos I'yka. Bec Tena. Tpenue. Buapl Tperns (moxos, CKOIbKe-
Hus, kauenus). Cuna tpernst. Cyxoe tpenne. Cuina TpeHHsI CKOMBKEHHS U cWita TpeHus mokost. Koaddunment tpe-
Hus. Crjia COTPOTHBIICHUS TTPH IBIDKCHHUH Tella B KUAKOCTH MK Tase. [locTymaTensHoe U BpamaTebHOE BIDKCHUE
a0COJTIOTHO TBEPAOTO Teda. MOMEHT CHIIBI OTHOCHTENIHHO OcH BparmieHus. [1inedo cuimsl. Y cmoBus paBHOBECHS TBEP-
noro tena B UCO

Tema 1.3 3akoHsl coxpa-

Conepxanue yueOHOro MaTepuaa

OKO01, OK02,
OK04-OKO07
IK1.1-1IK1.3
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HCHUS B MCXaHUK

Mexanunueckas padoTa 1 MomHOCTh. Kunernueckas aneprus. [loreHnnanpaas sHeprus. 3aKOH COXpaHEHHs MexXa-
HUYECKOH »Hepruu. PaboTa CHITBI TSHKECTH B CHITBI yIpyrocTH. [IpuMeHeHne 3aKk0HOB coxpaHeHus. Vcmonp30Banne
3aKOHOB MEXaHHKH JUI OOBSCHEHUSI ABMKCHUSI HEOSCHBIX TEJI U JUISl Pa3BUTUSI KOCMUYECKUX MCCIICOBaHUM, TpaHu-
16l IPUMEHUMOCTH KJIaCCHUECKON MeXaHUKH. VIMIyIbc MaTepuaabHON TOUKH (Tea), CHCTEMBbl MaTepPUaNIbHBIX TO-
yek. IMITyJIbe CHITBI 1 M3MEHEHHUE UMITyJIbca Tella. 3aKOH COXpaHeHHs UMITyJbca. PeakTnBHOE NBIKeHME. Paborta
cuiiel. MomHocTh cuiibl. KiHeTHueckas 3Heprust MaTepuaibHo Touku. Teopema 00 H3MEHEHNH KMHETHUECKOH
snepruu. [loreHumanbuas sueprus. [loTeHIManbpHas SHEPTUs ynpyro 1eopMUpOBaHHO NpysKUHBL. [loTeHInanb-
Hasl SHEprus Teaa BOIM3K noBepxHocTH 3emutd. [loTeHIManbpHbIe B HEMTOTeHIHAIbHbIE CHIIbL. CBSA3b paOOTHI HETIO-
TEHIMATIbHBIX CHJI C U3BMEHEHHEM MEXaHMYECKON SHEPTHH CUCTEMBI Tell. YIPYTUE U HEYIPYTHUE CTOJIKHOBEHUS

[Ipakrrueckas padora 1 Pemrenue 3amad ¢ npodeccHOHaNEHON HaPaBJICHHOCTHIO 10 pasaeny «MexaHuKa»

PA3JIEJI 2. MonekynsipHas ¢usuka. TepmoauHaMuka

32

Tema 2. 1. OcHOBEI MKT

Conepxanue yueOHOro MaTepuana

OCHOBHBIE TTOJIOKSHHUS MOJICKYJISIPHO-KHHETHYECKOW TEOPUH M UX ONBITHOE 000CHOBaHHEe. BpoyHOBCKOE ABHIKEHHE.
HAuddysus. Xapakrep IBHKEHHS U B3aUMOJICHCTBUS YaCTUI BEIIECTBA. KHHETHYECKOH Teoprn Mojenu CTpoeH!
rasoB, )KHJKOCTEH ¥ TBEPbIX Tell U 00BICHEHHE CBOWCTB BELIECTBA HA OCHOBE 3THX Mozenei. Macca 1 pa3mMepsl
mouekyit. KonngectBo Beniectsa. [locrosiHaast ABoranpo. TemoBoe paBHoBecHe. TemmepaTypa U ee U3MEpeHHe.
Hlxana remneparyp Llenscus. Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETHYECKON Teo-
PHH UIeaIbHOTO Ta3a. AGCONIOTHAS TeMIIepaTypa Kak Mepa CpeJHei KHHETHYSCKOM SHEPTHHU TEIJIOBOTO ABHIKCHUS
gactul ra3a. [llkana temneparyp KensBuna. 'a3oBbie 3ak0oHBI. YpaBHeHne Menneneesa-Kianeiipona. 3akon lans-
TOHa. M30mporeccs! B HeabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemecTsa. ['paduyeckoe npeacTaBieHue U30-
IPOLIECCOB: U30TEepPMa, H30X0pa, n3obapa

IIpakTrdeckas pabora Ne2 Perrenue 3amau

IIpakTryeckas pabora Ne3 Pernrenue 3amau ¢ mpodecCHOHAIBHON HAPABICHHOCTHIO

Tema 2.2 OCHOBBI TEPMO-
JMHAMUKA

CopepxaHue yaeOHOTro Marepuaia

Buytpennss sueprus. Pabora u termonepenada. KommgaecTo TernoTsl. YpaBHeHHE TemioBoro 6ananca. [lepsoe
HAvYaIo TEPMOJAMHAMUKH. ArabatHbId nporecc. Bropoe tepmonunamuku. Ternossie apurarenu. KI1J] TemmoBoro
TepMomuHaMudeckas cucteMa. BHYTpeHHsII SHEPTUS TEPMOAMHAMHYCECKON CHCTEMBI M CITIOCOOBI €€ M3MCHEHUS.
KommgectBo TeruoTsl u pabota. BHYTpeHHSIsI 23HEPTUS OJHOATOMHOTO HJICAIbHOTO Ta3a. BHUIbI Teruionepeaayn: Ten-
JIOTIPOBOJTHOCTh, KOHBEKLIMS, U3TyUeHHe. Y AelIbHasl TEIIOEMKOCTb BellecTBa. KonnuecTBo TEIoThl pH TeIIomne-
penaue. [Tonsitue 06 aquadbaTHOM mporecce. [lepBbiii 3ak0H TepMOIUHAMUKH. [[pUMEHEHUE MIEPBOTO 3aKOHA TEPMO-
JMUHAMUKH K u3omponeccam. ['padudeckas uHTeprperaus padoTel raza. Bropoii 3akoH tepmoanHamuku. HeoOpa-
THMOCTB IPOIIECCOB B Tpupoie. TermnoBble MamuHbl. [IpUHIAIIBI 1eHCTBUS TETUIOBBIX MalvH. [IpeodpazoBanus
SHEPTUU B TEIUIOBBIX MamnHaxX. KoaddunmenT monesHoro neictpust termioBoi MamuHbl. [k KapHo u ero koag-

OKO01, OK02, OK04-

OKO07
I1K1.1-13.
IK-2.2., ITK-2.3.
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(l)I/IIII/IeHT MOJIE3HOTO JICHCTBHUS. DKOJIOrHYECKUe HpO6J'IeMI)I TCIJIOOHCPTCTHUKU. Texuuueckue yCTpOﬁCTBa " MpaKTu-
YECKOC NPUMCHCHHUE: ABUTAaTCJIb BHYTPEHHETO CropaHus, OBITOBOM XO0JIOAUJIbHUK, KOHAUIITUOHED

IIpaxTrdeckas padora Ne 4 Permenue 3amad ¢ npodeccrHoHaTsHON HAIPaBIEHHOCTHIO

Tema 2.3 ArperaTHble
COCTOSIHHSI BELIECTBA U
(ha30BBIE TIEPEXOIBI

Copneprxanue yaeOHOTO MaTepHaa

[TapooGpa3oBanue u koHAeHcauus. Mcnapenue u xuneHue. AGCONMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa.
Haceimennslii nap. Y enpHas Terora napoodpasoBaHusi. 3aBUCUMOCTb TEMIIEPaTYpPhl KHIICHUS OT JIaBJICHHS.
TBepnoe Teno. Kpucrammmueckue u amopHble Tena. AHU30TPOIHS CBOICTB KpucTaiioB. XKuakue kpuctamisl. Co-
BpEeMEHHbIE MaTepuasl. [InaBnenue u kpucranausanys. Y aeabHas TerioTa miasneHus. Cyonumanus. Y paBHeHUe
TEeII0BOTO OanaHca

IpakTrdeckas padora NeS OmpeneneHre BIaKHOCTH BO3IyXa

[Ipaktuueckas pabora 6 Pemienue 3ama4 ¢ mpod)eCCHOHAIBHON HAIPABICHHOCTHIO

PA3JIEJI 3. DnexTpoanHaMuKa

44

Tema 3.1. DnekrpocraTu-
Ka

Conepxanue yueOHOro Marepuaia

OnekTpu3anys Tel. DIEeKTpUIeCKhi 3apsia. [IBa BUIa SIEKTPUUECKHX 3apsiioB. [[pOBOHUKH, TNAIEKTPUKH U MOTY-
MIPOBOJAHUKH. 3aKOH COXpAaHEHUS dJIEKTpUUecKoro 3apsaa. Bzaumoneicraue 3apsaaoB. 3akoH Kynona. Toueunslid
INEKTPUUECKHH 3apsil. DiekTpudeckoe nose. HanpspkeHHOCTh ekTpudeckoro rnods. [IpuHnun cynepro3unnu
JNEKTPUUECKHX MoJel. JIMHIM HAaNpsHKEHHOCTH 3JIEKTPUYEcKOro mouist. PaboTa crit 3eKTpoCTaTHIECKOTO MOJS.
[Norennman. PazHocTs noTeHManoB. [IpOBOAHUKY U JUAJIEKTPUKH B DIIEKTPOCTATHYECKOM IoJIe. JluanekTpuaeckas
MIPOHUIIAEMOCTh. DIEKTPOEeMKOCTh. KoHZIeHCaTOp. DIEKTPOEMKOCTh TNIOCKOTO KOHIEHCATOPA. DHEPIHs 3apsIKEHHO-
ro KOHJeHCaTopa

12

Tema 3.2. ITocToAHHBII
IMeKTpUUYeCKUi ToK. Toku
B Pa3IUYHBIX cpeax

Conepxanre yueOHOro MaTepuaa

DONeKTpUUecKuil TOK. Y CIIOBHS CYIIECTBOBAHHS MIEKTPHUECKOro ToKa. Mcrounnku Toka. Crina Toka [TocTosTHHBIH
Tok. Hanpsoxenne. 3akon Oma 11 yqacTka enu. DIeKTPHIECKOe CONPOTUBIICHUE. Y ISTbHOE CONIPOTHBIICHHE Be-
mectBa. [locnenoBarensHoOe, TapauieTbHOE, CMEIIAHHOE COSTMHEHNE IPOBOJHUKOB. PaboTa 31IeKTpHIecKkoro Toka.
3axoH [xoynsa-Jlenna. MoIHOCTb 3EKTPUUECKOTO TOKA. DNEKTPOABIIKYIIAs CUIa U BHYTPEHHEE CONPOTHUBIICHHE
MCTOYHMKA TOKa. 3akoH OMa JyIsl TOJIHOH (3aMKHYTOI1) a1ekTprueckoi nenu. KopoTkoe 3aMblkaHue. DIeKTpOHHAS
MPOBOJUMOCTb TBEP/BIX METAIIOB. 3aBUCUMOCTb COIIPOTUBIICHHS METaJI0B CBEPXIPOBOAUMOCTD. DIIEKTPUIECKHUH
TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITy4KoB. [TosrynpoBoaanku. CoOCTBEHHAs! M IPUMECHAs TIPOBOIMMOCTh
HOJIYNPOBOJHUKOB. CBOWCTBA p-N- nepexoa. IlomynpoBogHUKOBBIE TPUOOPHI. DIEKTPUIECKHUIT TOK B pacTBOpax 1
pacmiaaBax JIeKTPOIUTOB. DIEKTPOIUTUYECKAs JUCCOLMALUS. DIEKTPOau3. DIEeKTpUuIeckuil Tok B razax. Camocto-
SITEJIbHBIA U HECAaMOCTOSITENIbHBIN pa3psa. Mosnus. [lnaszma

ITpaxtrudeckas paboralNe7 Pemenne 3a1a4 ¢ nmpodecCHOHATBHON HAPaBICHHOCTHIO

10

OKO1. OK 02. OK 03
OK 04. OK 05.

OK 07.

K 2.2.,2.3,
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IIpakTryeckas paboraNe§ Penienue 3a1a4 ¢ npodecCHOHANBHOM HATIPABICHHOCTHIO

JlabopaTopHbIe 3aHATHS

JlabopatopHnas padota Ne 1 OmnpenenieHie yIEIBHOTO COMPOTHUBIICHUS MPOBOIHUKA

JlabopaTopHast padoTa Ne 2 V3ydeHne napaaie bHOTO U MOCIEA0BATEIbHOTO COSMHEHHUS IPOBOJHUKA
JlabopatopHas pabota Ne 3 M3meperne 3/IC u BHYTpEHHETO CONPOTHUBIICHUS HCTOYHIKA TOKA.

Tema3.3 MarauTHoE I10-
n1e. DIIeKTPOMAarHUTHAsI
I/IH[[yKI_[I/I)I.

Coneprxanne yaeOHOTo MaTepraia

ITocTosiHHBIE MarHUTHl. B3anMozeiicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe nosje. BeKkTop MarHUTHON MHIYKIUH.

[IpuHuMn cynepno3uuuy MarHuTHeIX NoJei. JIMHUY MarHUTHOM MHAYKUMU. KapTuHa TUHUI MarHuTHOM MHAYKLUU
TIOJISI TIOCTOSTHHBIX MarHUTOB. MarHUTHOE IT0JIE TIPOBOIHMKA ¢ TOKOM. KapTHa NTHHNH HHIYKINHA MarHUTHOTO TIOJIS
JUTMHHOTO TIPSIMOTO TIPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO MIPOBOJHIKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. B3au-
MoIeiicTBHE TIPOBOAHUKOB ¢ TokoM. Cria Ammiepa, ee MOIyb U Hanpasienne. Cua Jlopenna, ee MOIyib U
HarnpaBieHue. J[BrkeHne 3apsyKeHHOM 9acTUIlbl B OJHOPOIHOM MarHuTHOM mojie. Pabota cunsl Jlopenna. SIBienne
ANEKTPOMArHUTHOW MHAYKIMU. [T0TOK BEeKTOpa MarHUTHON MHIIYKIIUU. DICKTPOABIKYIIAs CUIa MHAYKITUHU. 3aKOH
aMeKTpoMarHuTHou nuaykuu Papajnes. BuxpeBoe anekTpuueckoe noje. DIeKTPOIBIKYIAs CHila HHAYKIIUU B
MIPOBOHHKE, TBUKYIIEMCS IOCTYNATEeILHO B OTHOPOJHOM MarHuTHOM Toje. [IpaBuno Jlenna. MHIyKTUBHOCTD.
SIBneHre caMOMHAYKIMHU. DIEKTPOABIIKYINAS CHIa CAMOMHAYKIIMU. DHEPrUsl MATHUTHOTO TOJISI KATYIIKH C

TOKOM. DJIEKTPOMAarHUTHOE MOJIe

IIpaktuueckas pabora Ne 9 Pemenune 3amau ¢ mpohecCHoHaIbHOW HAMTPABICHHOCTHIO

10

PA3JIEJ 4. Konebanus U BOJIHBI

34

Tema 4.1 Mexanuueckue
U 3JICKTPOMArHUTHBIC
KoJIeOaHus

Conepxanue yueOHOro Marepuaia

Konebatenbnas cucrema. CBoOoaHBIC MexaHUUYecKue kosebanus. ['apmonndeckue konebanus. [lepuon, gactora,
ammuiuTyaa u (aza kosnedanuid. [IpyKuHHbIN MasTHUK. MareMaTH4ecKuil MasTHHUK. Y paBHEHHE rapMOHHYECKUX
konebanuii. [IpeBpamenne sHepruu npu rapMoHUdYecknx kKosiebanusax. KonedarensHpi KoHTyp. CBOOOAHBIE 3JIEK-
TPOMAarHUTHBIE KOJIEOAHUsS B MJICaJIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS MEX/y MEXaHHUECKUMH U JIEKTPO-
MarHUTHBIMH Kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATBHOM KOJIeOaTeNbHOM KOHTY-
pe. [Ipencrasienne o 3aTyxaonwx KojaebaHmsIX. BeIHy)1eHHBIe MeXaHndIecKkne Konebanus. PesoHaHc. anmekTpo-
MarHuTHble KosieOanus. [lepemennslit Tok. CHHYCONAAIBHBIN TEPEMEHHBIH TOK. MOIITHOCTH IIEPEMEHHOTO TOKa.
AMITTUTYTHOE W ICUCTBYIOIIEe 3HAUCHNE CUIIBI TOKA U HamnpspkeHus. Tpanchopmatop. [IponsBoacTBo, mepeaayda u
MOTpeOIIeHHE ANMEKTPUUECKON SHEPTUH. JKOIOTHIECKHE PUCKHU TP ITPOU3BOJICTBE INEKTPHUUECKON sHepruu. Kyb-
Typa UCHOIb30BAHUS IEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

Tema 4.2 Mexanuueckue
1 3JICKTPOMArHUTHBI BOJI-
HBL

Conepxanue yueOHOro MaTepuaa

Mexanuueckue BOJHBL, yciaoBus pacnpocrpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JuiiHa BoaHbL. [Tome-
peuHbIe ¥ IPOJI0JIbHBIC BOJIHBL. MHTEepdepeHurs u audpakins MexaHH4ecKux BoJH. 3ByK. CKopocTb 3Byka. ['poM-
KOCTb 3ByKa. Beicora Tona. TemMOp 3ByKka. DJIeKTpOMarHUTHBIC BOJIHBI. Y CIIOBHS U3JTyYECHUS! JJICKTPOMArHUTHBIX
BoJIH. B3anMuas opuenTanus Bektopos E, B, v B anektpomarautHoi BosiHe. CBOICTBA 3J1EKTPOMArHUTHBIX BOJIH:
OTpaxkeHHe, NPeJOMIICHIE, OIIpU3aLus, Anppakiys, vHTephepenus. CKopocTh 371eKTpoMarHuTHEIX BouH. 1llka-
JIa DJICKTPOMArHUTHHIX BOJIH. [IprMeHeHHe 2J1eKTPOMAarHUTHBIX BOJIH B TEXHHUKE M ObITY. [IpHHIMITBI paiMoCBsI3H U

10

OKO1. OK 02. OK 04
OK 05. OK 07.
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TeneBuaeHUs. Pagnonokanus. 3HeK’[‘pOMaI‘HHTHO€ 3arpsA3HCHUEC oxpyxcafomeﬁ Ccpeabl

IpakTryeckas pabora Ne 10 Pemenue 3ama4 ¢ mpodecCHOHATBHON HATIPABICHHOCTHIO

IpakTryeckas pabora Ne 11 Pemenue 3aa4 ¢ mpodecCHOHATBHON HANPABICHHOCTHIO

Tema 5.10nrtuka

Cojepxanne yueGHOrO MaTepuaa

I'eomeTpuueckas onrtuka. [IpsmonuHeitHoe paciipocTpaHeHHuEe cBeTa B 0JIHOpOAHOM cpene. JIyu cBeta. ToueuHsiid
UCTOYHUK cBeTa. OTpaskeHHE CBeTa. 3aKOHBI OTPaXCHUs cBeTa. [locTpoeHre n300pakeHuil B IIIOCKOM 3epKalie.
[Ipemomienune cBera. 3aKOHBI IPETIOMIICHHUS cBeTa. AOCONFOTHBIN MOKa3aTeib npeaoMieHus. [lomHoe BHyTpeHHEe
oTpakeHue. [IpeepHbIN yToll MOHOTO BHYTPEHHETO OoTpaxkeHus. JJuctepcus cBeta. CI0XKHEIHA cocTaB 0e10To cBe-
ta. [{Bet. Cobuparomue u pacceuBaromue TUH3bL. ToHKast TrH3a. DOKYyCHOE PacCTOSHUE W ONITUYECKas CHJIa TOHKOU
nrH3EL. [TocTpoeHne n300pakeHuid B COOMPAIOIINX U paCCeHBAIOIINX JTMH3aX. DopMya TOHKOH THH3BL. YBeInIe-
HUe, JaBaeMoe JIMH30M. [Ipeaensl mpUMEHIMOCTH TeOMETPHUIecKoil onTuky. BomHoBas ontuka. UaTEpdepeHmms
cBeTa. KorepeHTHBIC HCTOYHUKH. Y CJIOBHUS HAOMIOCHISI MAKCHMYMOB I MUHIMYMOB B HHTep(hEpEeHIIMOHHOH Kap-
THHE OT JBYX CHH(pa3HbIX KOT€PEHTHBIX HCTOYHUKOB. J{udpaxuus cBeta. J{udpaxunonHnas pemrerka. Y cioBue
HaOJIIOICHYS TJIABHBIX MAKCUMYMOB ITPH T1aJICHUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PPaKIMOHHYIO peieTky. [1o-
JSpU3aIUs cBeTa

IIpakrrueckas padora Ne 12 Pemenue 3anaq

10

JlaGopaTopHBbIe 3aHATHS
JlabopatopHas pa6ota Ne 4 «3yuenne siBieHUs HHTEp(HEPEHITNH U TUDPAKITAN

Tema 5.2 OcHOBBI cieu-
aNbHON TEOPUU OTHOCH-
TEILHOCTU

Pasznen S OcHoBBI cnieninaabHO TEOPUHM OTHOCHTEILHOCTH

CozepxaHue yaeOHOro Marepuaa

rpaHI/II_ILI MIPUMEHUMOCTHU KJIACCHYECKOM MEXaHUKH. HOCTyJ'IaTBI CIIeIaIbHOM TCOPUU OTHOCUTCIIbHOCTU: NHBAPU-
AHTHOCTb MOJYJI CKOPOCTHU CBE€TA B BAKYYME, IIPUHIIUIT OTHOCUTCIbHOCTH DiiHmTeitHa. OTHOCUTEILHOCTD OJJHO-
BPEMCEHHOCTH. 3aMGZ[J'IGHI/I€ BPEMCHH U COKpALICHUC JJINHBI. 3H€pFI/I$I 1 UMITYJIBC peHHTHBHCTCKOﬁ yactuipl. CBsI3b
MacCChHI C 3H€ereI71 1 MMITYJIbCOM pCHHTHBHCTCKOﬁ HaCTHUIIbI. 3H€pFI/I$I IIOKOs

OKO1. OK 02. OK 04
OKO05. OK07,

PA3JEJI 6. KBAHTOBAS ®U3UKA

24

Tema 6.1. DaeMeHTEI
KBAHTOBOM OINTHKH

CopepxaHnue yaeOHOTro MaTepuala

®oronsl. opmyna [Inanka cBs3m 3HEPTUU (POTOHA C €r0 YACTOTOH. DHEPTHs U UMITYIIBC poToHA. OTKPHITHE U HC-
cnenoBanue Gorodrddexra. Ombrtel A.I'. CtoneToBa. 3akonsl potodddekra. YpaBHeHue DitHImTeHA 11 HoTOd (-
¢exra. "Kpacnas rpanuna” ¢porosddekra. lanenne ceera. Onbitel [1.H. JlebeneBa. Xumudeckoe aeicTBre cBeTa.
TexHn4eckue ycTpoHCTBa M MpaKTHYECKOe MpUMeHeHne: (oToaeMenT, (oToJaTIMK, CoTHeYHast OaTapes, CBETOAH-
on

IIpakrryeckas padora Ne 13 Pemenue 3anau

Tema 6.2 Ctpoenue aToma

Conepxanue yueOHOro MaTepuaa

Mopens atoma Tomcona. OmnbiThl Pezepdopma mo paccessauro -uactuil. [Tnanerapuas moenb aroma.[locTynarst

OKO01. OK 02. OK 04
OKO05. OK07,
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Bopa. Uznyuyenne n nornomienne (HOTOHOB NMPH MEPEXoJie aToMa ¢ OJHOTO YPOBHS DHEPIHHU Ha Ipyroi. Buapl criex-
TpoB. CHeKTp ypoBHell sHEprun aroma Bojiopoza. BonHoBkie cBolicTBa yactui. Bosnsr ge bpoiins. Kopmyckyisip-
HO-BOJIHOBO# ayanu3M. CIIOHTaHHOE M BBIHYX/ICHHOE M3ilydeHue. Judpaxiys 3JeKTpoHOB B KpUcTauiaxX. Y cCTpoid-
CTBO ¥ IPMHIMI PaboTHI Jla3epa. TeXHuUeckne ycTpoiicTBa U NPaKTHYSCKOe IPUMEHEHHUE: CIICKTPaIbHbBIA aHaIH3
(cleKTpocKoI), Ja3ep, KBAHTOBBIH KOMITHIOTED

IIpaxTrdeckas padora Ne 14 Pemenne 3amad

[TpakTuyeckas pabora Ne 15 Penrenue 3anau

Tema 6.3 AtomHOE PO

Cozepxanne yueGHOTO MaTepuaa

OKCHEPUMEHTHI, I0Ka3bIBAIOIINE CI0XKHOCTD CTpOeHHS siapa. OTKphITHE paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPEZICTICHUIO COCTAaBa PAJIM0AKTHBHOTO M3TydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Binsane paguo-
AKTHBHOCTH Ha )KMBbIE Opranu3mMbl. OTKpBITHE IPOTOHA 1 HelTpoHa. HykinonHas moaens sapa ['elizenOepra lpa-
HEHKO. 3apsn sapa. MaccoBoe gucio siapa. M3oTomsl. Anbga-pacmaz. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pactma.
l'amma-u3irydenne. 3aK0OH paJinOaKTHBHOTO pacmana. DHEPrHs CBSI3M HYKJIOHOB B siape. SlnepHble cuibl. Jledexr
MaccHl sipa. Snepueie peakunu. [emenue u cuntes saep. AnepHslit peaktop. TepmosaepHslit cuaTe3. [Ipobmemsr

U TIEPCTIEKTUBBI STEPHON SHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SACPHOI SHEPreTUKU. DIeMeHTapHbIC YaCTHUIBL.
OTKpbITHE TO3UTPOHA. MeTo1bI HAOTIOACHUS U PETHCTPALNHU dJIEMEHTapHBIX YacTull. OyHIaMEeHTaTbHBIC B3aUMO-
neiictBus. EquHCTBO (DM3ndeckoil kKapTUHBI MUpa

Ipakrrueckast padota Ne 16 Pemenue 3anaq
IIpaxkTndeckas padora Ne 17 Pemenue 3amau

Paznen 7 DneMeHTHI aCTPOHOMHH U aCTPOPUIUKU

Tema 7.12meMeHTEI
aCTPOHOMHH U
acTpopu3uKH

Oranbl pa3BUTHS acTpoHOMUH. [IpHUKITaTHOE 1 MUPOBO33pEHYECKOE 3HAUCHHE acCTPOHOMHUU. But 3Be31HOTO Heba.
Co3zBe3ausi, ApKUe 3B€3/1bl, INIAHETHI, X BUAUMOE ABMxeHue. Conneunas cucrema. [lnanersl 3emHoi rpynmnsl. [1na-
HeTHI-TUranThl. Maisre Tena ConaewdHoit cuctembl. ConHile, GoTtocdepa u atmocdepa. ConHewHass ak THBHOCTB. Hc-
TOYHUK dHepruu CoJiHLa U 3B€3]1. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTHKU. JJnarpamma "criekTpalibHbIHN Kiace - cBe-
TUMOCTB". 3B€3/1bl TJIaBHOM MOCJIE0BATEILHOCTU. 3aBUCUMOCTD "'Macca - CBeTUMOCTD' J1JIsl 3B€3/1 [JIaBHOM MOCIe10-
BaTelIbHOCTU. BHyTpeHHee cTpoenue 38e311. COBpeMEHHbIE MPECTABIEHHUS O MPOUCXOXKACHUH U 3BoJounu CoHia
Y 3Be3J1. DTaIlbl )KU3HU 3Be31. Mueunsrii [TyTh - Hamra ["anaktuka. CimpanbHas cTpykTypa [anakTuku, pacupesere-
HUE 3Be3]1, Ta3a u meud. [lonoxenue u asmwxenne Connmna B ['amaktuke. Tumsl ranaktuk. [Tnockas u chepuaeckast
noxacuctemsl 'anaktuku PagunoranakTuky u kBazapsl. YepHble ObIpb B siApax rajlakTuk. Beenennas. Pacimmpenue
Bcenennoii. 3akon Xa66mna. Pazoeranue ranaktuk. Teopust bombioro B3peiBa. PenmukroBoe nzmyuenue. Macmra0-
Hast cTpykTypa Beenennoil. Meraranakruka. HepemeHnabie mpo6ieMpl acTpOHOMUHT

TIpodeccronanbHO OPUESHTHPOBAHHOE COJIEpKaHue (CoIepKaHue TIPUKITATHOTO MOTYJIS )

OKO01-07. TIK1,1;
1,2;13;2,2;2,3

HpOMe)KyTO‘lHaS[ aTTreCTalus

16

Bcero:

180
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3. YCJIOBUS PEAJIU3AIIMU YYEBHOM JUCIHUILIVNHBI

1.1.MaTtepuajibHO-TeXHUYECKOe oOecrieyeHue

Peanuzanus nporpaMMbl JUCHUILUIMHBI TPEOyeT Hamu4usl yueOHOro kabunera Gpusu-

KH.
O6opynoBanue yaeOHOT0O KabUHeTA:
1.  [wudposas naboparopus mo GUMKE ISl YIUTEIIS,
2.  Bechl TexHHYeCKHE C pa3HOBECAMH;
3. KowmriekT ans n1abopaTOpHOro NpakTUKyMa IO ONTHKE
4.  KoMruiekT ams 1abopaTopHOro NpakTUKyMa Mo MOJIEKYJIIpHOH (pu3nKe U TepMOIMHAMUK
5.  AmmepmeTp 1a00paTOPHBIN;
6.  BoabpT™MeTp 1ab0paTOpPHBIIA;
7. TepmomeTp 1ab0OpaTOPHHBIii;
8.  bapomerp-anepou;
10. brok nuTaHus peryanupyeMblii;
11. Be6-kamepa Ha MOABUKHOM IITATUBE
12. Twurpomerp (cuxpomerp);
13. T'py3 HabopHBIii;
14. IunamoMeTp IeMOHCTpaIlMOHHBIH;
15. KoMmruieKT mocyabl IeMOHCTPAIMOHHOMN C MTPUHAICKHOCTSIMH;
16. MeTtp n1eMOHCTPAIIMOHHBIN;
17. Hacoc BakyymHblit KoMoBckoro
18. [IrtaTuB 1eMOHCTPAIIMOHHBIN (PU3NUECKHIA,
19. DrexTporuInTKa;
20. HabGop neMOHCTpaIMOHHBIN M0 MEXaHUYECKUM KOJIeOaHUsIM;
21. Habop neMOHCTpalMOHHbBIN BOJTHOBBIX SBJICHU;
22. Tlpubop mis qeMOHCTpauK aTMOC(HEPHOTO JaBJICHHUS,
23. Ilpu3ma, HAaKIIOHSIOMIASICSI C OTBECOM;
24  Ppryar qeMOHCTPAIIMOHHBIIH;
25. CrakaH OTIMBHOI €MOHCTPAIIOHHBII;
26. HabGop 1eMOHCTPAIMOHHBIN 110 MOJICKYISPHON (PU3UKE U TETUIOBBIM SIBIICHUSM;
27. Habop kanumispos;
28. TpyOka Ji1s IeMOHCTPAITUU KOHBEKITUH B JKUIKOCTH;
29. 1uawHIPHI CBUHIIOBEIE CO CTPYTOM;
30. Iap c kombIOM;
31. KamepToHBI Ha PE30HAHCHBIX SAIHKAX;
32. KoMIuiekT mpuOopoB M MPUHAICKHOCTEH JIUIS JEMOHCTPAIIMHA CBOMCTB 3JIEKTPOMArHHT-
HBIX BOJIH;
33.  KowmrekT mpubopoB Ui U3y4eHUs IPUHITUIIOB PaIuonprueMa U paauonepeaadu;
34. KoMIIIEKT MPOBOJIOB;
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35. Maruaur nyroo6pa3Hslii;
36. Maraur noxocoBoi JeMOHCTPAIMOHHBIH;
37. Habop no n3y4eHn0 MarHUTHOTO TTOJIST 3EMITH;
38. Habop neMoHCTpaMOHHBII 10 MATHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
39  HaGop 1eMOHCTpaIMOHHBIN 110 IIOCTOSSHHOMY TOKY;
40. Tpancdopmarop y4ueOHBIH;
41. Ilamo4ka CTEKJISHHAs;
42. Tlamouka 500HHUTOBAS;
43. Tlpubop Jlenma;
44, Crpenky MarHUTHBIC HA IITATUBAX;
45. CynrtaH 3JIeKTpOCTaTUYECKUI;
46. 1ITaTuBBI, N30JUPYIOIIUE;
47. DnekTpoMarHuT pa30OopHBIN;
48. Halop I1eMOHCTPAIIMOHHBIN 110 TEOMETPUIECKOI ONTHKE;
49. HaOop 1eMOHCTpPAIIMOHHBIN 110 BOJTHOBOH ONITHKE;
50. CnexTpockoll ABYXTpYOHBIi;
51. KoMmjaeKT HarjasaHbIX OCOOMH 11 ITOCTOSHHOIO MCITOJIb30BaHUS;
52. Kowmrutekt nopTpeToB 1yt 0popMIICHHS KaOUHETa;
53. KoMIIeKT 1eMOHCTPAIMOHHBIX YYeOHBIX TaOIHII.
[Ipn Hanmuuuu HEOOXOAMMOro 0OOPYAOBAaHUSA 3aHATHS MO (HU3UKE B HEKOTOPBIX CIY-

Yasgx MOTYT MPOBOJMTHCS B MMEIOMIMXCS B 00pa30BaTEIbHOM OpraHU3alui MAacTEPCKUX HIIN
1abopaTopusx.

1.3.MupopmannoHHoe obecneyeHHe peaIu3alui MPorpaMmbl

Jlnsa peanuzanuu MporpaMMbl OUOMMOTEUHBINH (GOHI 00pa3oBaTENbHON OpraHu3alud
OCHAIIEH MEeYaTHBIMU U 3JIEKTPOHHBIMH 00pa30BaTENbHBIMU M MH()OPMAIIMOHHBIMU PeCypcaMu,
pexomennoBaHHEIMU DYMO, 17151 UCTIONB30BaHUSI B 00pa30BaTEIBHOM MPOIECCe

3.2.1. OcHOBHBbIE NIeYaTHbIE U3TAHUS

1 MsxumeB I'.4., byxoBues b.b., Corckuit H.H. ®uszuka, 10 xnacc/ mox pemaximei
[TapdentbeBoit H.A., Akimmoneproe oomiectBo «M3aarensctBo «IIpocsemenney 2024r

2. Msxumes I'.JI. Byxosues b.b., Hapyrun B.M. ®usuka, 11 xmacc/ mox pemakumeit
[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narensctBo «lIpocsemenne»2024 r

3.KoueeB, A. A. ®uzuka. MonekymnspHas (pu3mka, TEpMOJUHAMHKA, HIEKTPHUUECTBO U
Maraetusm: yueoHoe mocobue mist CITO / A. A. KoueeB. — CaparoB, Mocksa: [Ipodo6pa3zoa-
nue, Ait [Tu Ap Menua, 2020. — 135 c¢. — ISBN 978-5-4488-0800-5, 978-5-4497-0463-4. —
TekcT: a7eKTpoHHBIM // DIEKTPOHHBIN pecypc nudpoBoi obpaszoBarensHoi cpensl CIIO
PROFob6pa3oBanwue: [caiit]. — URL: https://profspo.ru/books/96031

4 Yakak, A. A. ®usuka: yueoHoe nocodbue mis CIIO / A. A. Yakak, C. H. Jleryra. —
Caparos: I[IpodobpazoBanme, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Tekct: smek-
TPOHHBIH // DneKTpoHHBIN pecypc 1udpoBoit oOpazoBatensHoi cpeasl CIIO PROFob6pa3zoBanue
: [caiit]. — URL: https://profspo.ru/books/92191

5.(http://www.volit.ru)- obpazoBarensusbiit moptan [ BIIOY BUT



https://profspo.ru/books/96031
http://www.volit.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA
YYEBHOU JUCIHUATIJIAHBI

KoHTposb u oneHka packpbIBatOTCsl Yepe3 YCBOEHHBIE 3HAHUS U IPUOOpeTEéHHbIe 00yya-
IOLIUMUCS] YMEHHUSI, HAIIPaBJICHHBIX Ha (OPMHUpPOBaHUE OOUINX U MPOPECCUOHANBHBIX KOMIIETEH-
1. KomnereHuu 10JKHBI ObITH COOTHECEHBI C IPEAMETHBIMU pe3ysibTaTaMu. /[t KoHTposd u
OLIGHKU Pe3yJabTaTOB 0OyUEHUs MperoiaBaTesb BEIOUpaeT GOpPMbI U METOJIBI C YIETOM Ipodec-
CHOHAJIBHOTO 00YUYEHHSI 110 IPOTPAMME TUCIIUILITHBI

THI olleHOYHBIX
MeponpUusTHI

Koa m HaumMeHOBaHHe Pa3zpgen/Tema

¢GopMupyeMbIX KOMIIETEH Uit

OK 01. Beibupats crioco6s1 Pazmen 1. Temsr 1.1., 1.2, 1.3
peleHns 3a1a4 IpodecCHoHaTbHON
JIeSATEIbHOCTH MPUMEHUTEIBHO K Pa3-

JIMYHBIM KOHTCKCTaM

- YCTHBIU OIPOC;

Pazpen 2. Temnr 2.1.,2.2., 2.3. -(prHTaHLHLIfI oI1poC;

Paspen 3. Temnr 3.1., 3.2, 3.3.,
3.4.,35.

-OCHKAa KOHTPOJIbHBIX pa60T;

-HaOJII0IEHUE 32 XOIOM BBI-
MOJIHEHUS JTAOOPATOPHBIX pa-

Pasnen 5. Temnr 5.1.,5.2., 5.3. oor;

Pasnen 4. Temnr 4.1.,4.2.

Pazgen 6. Temsr 6.1., 6.2. -OLIEHKA BBIMIOJIHEHUS J1a00-

paTOpHBIX padoT;

-OLI€HKAa IIPAKTUYECKUX padboT

OK 02. Vcnonp30BaTh COBPEMEHHBIE
CpelCTBa ONCKA, aHAIN3a U UHTEp-
nperaiuu nHGopManuu, 1 nHdGopma-

Paspmen 1. Temnr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1.,2.2., 2.3.

(pelieHUs] KAUECTBCHHBIX,
pacYeTHBIX, MPOPECCHOHATb-

I[HOHHBIE TEXHOJIOTUH I BBHITIOJIHE-
HUA 337124 podeccrnoHaIbHOM
JIeITeIIbHOCTH

Paznen 3. Temsr 3.1., 3.2., HO OPMEHTUPOBAHHBIX 33/1a4);

3.3.3.4., 35. .
-OII€HKAa TECTOBLBIX 3al1aHUMH,

Pazngen 4. Temer 4.1.,4.2.
-HaOII0JeHHE 3a XOJIOM BbI-

MOJIHCHUA NHAWBUAYAJIBbHBIX
IMPOCKTOB M OLICHKA BBITOJI-
HCHHBIX IIPOCKTOB,

Paznen 5. Temn1 5.1.,5.2., 5.3.
Pasznen 6. Temn1 6.1., 6.2.

-OLCHKA BBIIIOJIHCHUS 10-
MAaIIHUX CaMOCTOSITENbHBIX
pabor;

OK 03. [Tnanuposats u peanuzoBbiBath | Pazgen 1. Temsr 1.1., 1.2, 1.3
coOcTBeHHOE MPO(hECCHOHATTBHOE U
JMYHOCTHOE Pa3BUTHUE, IPEIIPUHAMA-
TENBCKYIO IESITEIHOCTD B POdeccro-
HaNbHOM cdepe, UCIO0Ib30BaTh 3HAHUSI
10 (PMHAHCOBOM I'PAMOTHOCTH B pas-
JIMYHBIX ) KU3HCHHBIX

CUTyanusax

Pazmen 2. Temnr 2.1.,2.2., 2.3.

Pasnen 3. Temnr 3.1., 3.2,

33.3.4. 35, -Ha0JI0ICHNE U OLIEHKa pe-

IICHUS Keic-3a/1ad;

-Ha0JIOIEHUE U OIIEHKA JiEe-
JIOBOU WIPBI,

OK 04. DddexTrBHO B3aUMOAEHCTBO- -dDK3aM€H
BaTh ¥ padOTaTh B KOJUIEKTUBE U KO-

MaHje

Pazpmen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temsr 2.1.,2.2., 2.3.

Paznen 3. Temnr 3.1., 3.2.,
3.3.,34.,35.

Pasnen4. Temnr 4.1.,4.2.
Pazmen 5. Temnr 5.1.,5.2., 5.3.
Paznen 6. Temn1 6.1., 6.2.
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OK 05. OcymiecTBaSTh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIIUIO Ha FOCY-
JIapCTBEHHOM s3bIke Poccuiickoit de-
Jieparuy ¢ y4eTOM 0COOEHHOCTEH COo-
LUAJIBHOTO U KYJIbTYpHOTO

KOHTEKCTa

Paspmen 1. Temnr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1.,2.2., 2.3.

Paznen 3. Temnr 3.1., 3.2,
3.3.,34.,35.

Paznen 4. Temnr 4.1.,4.2.
Pazmen 5. Temsr 5.1.,5.2., 5.3.
Pasnen 6. Temnr 6.1., 6.2.

OK 06. [TposBiIATE Tpa’kAaHCKO- TAT-
PHOTHYECKYIO ITO3UIHIO0, AEMOHCTPH-
POBaTh OCO3HAHHOE MOBEJECHNUE HA OC-
HOBE TPaJAULIMOHHBIX 00IIeuenoBeye-
CKHUX LIEHHOCTEH, B TOM YHUCIIE C yue-
TOM rapMoOHU3allu MEKHAITUOHAJIbHBIX
1 MEKPCIUTUO3HBIX 0THOHIeHHI71, npu-
MEHSTh CTaHAAPTHI AHTUKOPPYIILIHOH-
HOTO

TIOBEJICHUS

Pazmen 1. Temsr 1.1., 1.2, 1.3
Pazmen 2. Temsr 2.1.,2.2., 2.3.

Pazgen 3., Temsr 3.1., 3.2.,
3.3.,3.4., 35.

Pasnen 4., Temnr 4.1.,4.2.

OK 07. CopelicTBOBaTh COXpaHEHHUIO
OKpy>Karoleil cpefibl, pecypcocoepe-
JKCHUIO, IPUMEHSTh 3HaHUS 00 U3Me-
HEHUH KJIMMaTa, IPUHIIMITBL OeperkiIn-
BOTO TIPOU3BOJICTBA, 3P (PEKTUBHO JeH-
CTBOBAaTb B YPE3BBIYAHHBIX

CHUTYaLHUsIX

Paspmen 1. Temnr 1.1, 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.

Pazgen 3. Temsr 3.1., 3.2,
3.3.,3.4., 35.

Paznen 4. Temer 4.1.,4.2.
Pazgen 6. Temsr 6.1., 6.2.

HKI 1 BbIHBHﬂTb U yCTpaHATH HEUC-
IPaBHOCTH B paboTe 000pyI0BaHUS U
KOMMYHUKaIUN

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.

IIK1.3 Cobmronats mpaBmiia 6e3omnac-
HOCTH [IPH PEMOHTE 000PYI0BAHUS U
YCTaHOBOK

Pasgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.

[IK 2.2. KoHTpoaupoBaTh 1 peryJiu-
POBaTh PEXKUMBI PAOOTHI TEXHOJIOTH-
4ECKOTr0 000PyI0BAHUS C UCIIOIB30-
BaHUEM CPEJICTB aBTOMATH3AINHU U
KOHTPOJIBbHO-U3MEPHUTEIBHBIX TPHOO0-
poB

Pazpmen 2. Temsr 2.1.,2.2., 2.3.

Pasnen 3. Temsr 3.1., 3.2,
3.3.,34.,35

1K 2.3. Bectn y4er pacxo/a ra3os,
TPAHCIOPTUPYEMBIX IIPOAYKTOB, DJIEK-
TPOIHEPTUH, TOPIOYE-CMA30YHBIX Ma-
TepUasoB

.Pasmen 2. Temnr 2.1.,2.2., 2.3.

Pasnen 3. Temsr 3.1., 3.2,
3.3.,3.4., 35.

Paznen 4 Tema 4.2




