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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIL.11 ®PU3UKA

1.1 Mectro Yy4yeOHOro TpeaMeTa B CTPYKType OCHOBHOI mpogeccHoHaAIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbli yueOHbIH npeamer OVYII.11 dusuka sBisieTcss 00s3aTEIPHON YacThIO
o0meo0pa3oBarenbHOr0 MUKIa o0pa3oBaTenbHOM mporpammbl B coorBercTBun ¢ ®I'OC CIIO mo
cnermanbHocTy 13.02.07 DnexrpocHabkeHnue (yTBEep:KAeH MNpukazoM MuHnpocBemenus Poccuun
Nel76 ot 20.03.2024 r.). Pabouas mporpamma OVYIIL.11 ®usuka pa3paboTaHa B COOTBETCTBHH C
OI'OC COO (B pgeHcTBylOLIEH pEmakIMU) W C yYETOM MPUMEPHOM paboueld MporpaMMbl
o0mieoOpa3oBarenbHOW AUCHHUILTUHBL «Du3nka» i  NpodecCHOHABHBIX  00pa30BaTEIbHBIX
opranuzanuii UPIIO (yrBepkaena Ha 3acemanmu Ilemarornueckoro coera ®I'BOY JIIIO UPIIO
npoTtokonoM Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT MCIOJIB30BAaThCS pa3IU4Hble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YUCJIC AUCTAHIIMOHHBIE, SJIEKTPOHHOE 00YUICHHE.

Pabouass mporpamma ydebnoro mpemmera OVIIL.11 ®usmka moxker OBITH HCIIONB30BaHA B
npodecCHOHATLHOM TOJATOTOBKE, IMEPENOArOTOBKE M TOBBIIICHHH KBATH(DHKAIMN pabovux I10
npodeccusim:

15894 OnepaTtop nocra LeHTpaIu3alum;

18401 Curnamnucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTKe MEPEBO30YHBIX JIOKYMECHTOB;

18726 CocTaBHuTEIb ITOE3/IOB;

16033 OnepaTop COpTUPOBOYHOM TOPKH;

25354 Oneparop npu AeKYpHOM MO CTAHLIUH.

B yuebnbix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVYIL.11 ®usuka BXOIUT B COCTaB
0011e00pa3oBaTeIbHON MOATOTOBKH, (OPMHUPYEeMOH W3 00sA3aTelNbHBIX MPEIMETHBIX O00JIacTeit
OI'OC COO mua cnemumansHocteid CIIO. C yu€roM mnpoduis ocBauBaeMoil CHEHATbHOCTH
OVII.11 ®u3uka peanusyercs Ha IEPBOM Kypce.

1.2. LHeap 1 njiaHupyemMble pe3yJbTaThbl 0CBOCHHS Yy4eOHOI0 nmpeaMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepsxanne padoueit mporpammbel OVYII. 11 ®@usnka HanpaBieHO HA TOCTUKEHUE CIEAYIOIMINX
LEJEH:

* (opMHUpOBaHHE WHTEpPECa U CTPEMJICHUSI O0YYarOMIMXCS K HAYYHOMY M3YUEHHUIO MPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

* pa3BUTHE TPEACTABICHUH O HayyHOM MeToJie¢ TMO3HaHud U  (OpMHUpPOBaHHE
HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

* (opMupoBaHHE HAay4yHOTO MHUPOBO33PEHHS Kak pe3yjibTaTa H3yYeHHs OCHOB CTPOCHHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

* (opMupoBaHHE yYMEHUU OOBSCHATH SIBJICHUS C HMCIOJIb30BAaHUEM (PU3NUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

* (opmupoBaHue NpeACTaBICHUN O POIU (PU3UKH AJIS Pa3BUTHS APYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUI.

JlocTiKeHHe ITHX IieNieil oOecreunBaeTCs peeHueM CIeIyIOIUX 3a/1a4 B IPOIECCe N3YUSHHS
Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:

* npuoOpeTeHHe CHUCTeMbl 3HaHUN 00 OoOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (H3HUKY, dJEKTPOJAWHAMHKY, KBAaHTOBYIO (U3UKY H
AJIEMEHTHI acTPOYU3UKY;

* (opmupoBaHUEe YMEHHI MPUMEHITHh TEOPETHUECKUE 3HAHUS I 00BSCHEHUs (PU3nyecKux
SIBJICHUI B IPUPOJE U ISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



* OCBOEHHME CIOCOOOB pEIICHHS Pa3IMYHBIX 33/1a4 C SBHO 33/JaHHON (DPU3MUYECKON MOJETBIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue (U3MUYECKON MOJENH, COOTBETCTBYIOIICH
YCIIOBUSIM 3a/1a4H;

* TOHMMaHue (U3HYECKUX OCHOB W TMPHHIIUIIOB JCHCTBHUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

* OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEACHHS (DU3HUECKUX
OKCIIEPUMEHTOB, aHalM3a M HUHTEepHpeTauud WHGOPMAalUU, ONIPEIENICHUs TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yJIbTaTa;

* CO3/IaHUE YCIOBUH JUISl PA3BUTHS YMEHUM NPOEKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOMU
JeSTEIILHOCTH.

Ocobennocmov Gopmuposanus cOBOKYNHOCMU 3a0ay U3YYeHUs QU3UKU OJisL CUCTEMbl CPEOHe20
npogheccuonanrbHo20 06pPa308aHUsL 3AKIIOYAEMCsL 8 HeOOX0OUMOCIU peatu3ayuu NpopheccuoHaIbHOU
HANPAaeIeHHOCMuU  peulaemvlx 3a0ad, yuéma ocobenHocmel cgepvl OessmenrbHoCmu  OyOyuux
cneyuanucmos.

Ilpocpamma no ¢usuxe npedocmasniem BO3MONCHOCMYL OJi Peanu3ayuu  pasiudHbIX
MEMOOUUecKUx noOXo008 K Op2aHUu3ayuu 00y4eHus usuxke npu yCiosuu COXpanenus o0sa3amenbHou
yacmu cooepaicanus Kypca.

B pe3yabTare ocBOeHUs Y4eOHOM M CHUILIUHBI 00y4AIOMIUICS 10JKEH

yMeThb:

- OMUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS M CBOWCTBA TEN: BUYKEHUE HEOECHBIX TEN U
MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA ra30B, )KHJIKOCTEH M TBEPIBIX TEI; JICKTPOMATHUTHYIO
MHIYKIHIO, PacpOCTpaHEHHE AJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOWCTBA CBETA; WU3JIyUYE€HUE U
MOTJIOIIEHUE CBETa aTOMOM; (poTOd(heKT;

- OTVIMYaTh TUIIOTE3bI OT HAYYHBIX TEOPHIl;

- JIeJIaTh BBIBOJIBI HA OCHOBE YKCIIEPHUMEHTAIbHBIX JIAHHBIX;

- PUBOAUTD MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOEHUS U IKCIIEPUMEHT SIBIISIIOTCS OCHOBOM
JUTS. BBIZIBMDKCHUS THTIOTE3 U TCOPHH, IMO3BOJISIIOT MPOBEPUTH UCTUHHOCTh TCOPSTHUYECKUX BBIBOIOB;
¢dbusnueckas Teopus JaeT BO3MOXKHOCTh OOBSCHSATH U3BECTHBIC SIBICHUS IPUPOABI U HayyHbIE (DaKTHI,
MIPEJICKa3bIBATh CIIC HEU3BECTHHIC SIBIICHHUS,

- TMPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIIONB30BaHUS (PU3NYECKHX 3HAHUN: 3aKOHOB
MEXaHWKH, TEPMOIAWHAMHKH W  DJJEKTPOJUHAMHKHA B  DJHEPreTHKE; pa3IUYHBIX  BHJOB
ANEKTPOMATHUTHBIX M3IIyUYE€HUH IS Pa3BUTHS PAANO M TEICKOMMYHHKAIMH, KBAHTOBON (DU3MKHU B
CO3JIaHHH SIJICPHON PHEPTETHKH, JTa3epOB;

- BOCIIPUHUMATh M Ha OCHOBE MOJTYYSHHBIX 3HAHUI CAMOCTOATEIHHO OIEHUBATh HH(GOPMAIIHUIO,
conepaitytocs B coodmenusix CMU, MnTepHeTe, HaydHO-NIONMYISPHBIX CTATHAX;

- IPUMEHSATH MOTYYCHHbIE 3HAHUS TPU PelIeHnU PU3NUYECKUX 3a/1a4;

- OTIPEACNIATh XapakTep GU3NIECKOro mpoliecca 1o rpaduky, Tadnuie, popmyie;

- U3MEPATH Pl (PU3HUECKUX BEINUYHH, MPEACTABIAS PE3yIbTaThl U3MEPEHUN C y4EeTOM HX
ITOTPELIHOCTEMH;

- HCTOJb30BaTh MPHOOpETEHHBbIC 3HAHUS W YMEHHsS B MPAKTUYECKOW [EATEIbHOCTH H
TIOBCETHEBHOM KU3HH.

3HATh:

- CMBIC TOHATHH: (QU3NYECKOE SBJICHHWE, THIIOTE3a, 3aKOH, TEOPHsS, BEMIECTBO,
B3aMMOJICHICTBHUE, JEKTPOMAarHUTHOE TOJIE, BOJIHA, (JOTOH, aTOM, aTOMHOE SIIPO, MOHHU3UPYIOIIHE
W3IyYeHUs, TUIAHETa, 3Be3/1a, TaJakThKa, BeenenHas;,

- CMBICT (PU3WYECKUX BEJIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJIa, HMIYJIbC, padoTa,
MEXaHHWYECKash dHEPTUs, BHYTPEHHSS JHEPrus, aOCONIOTHAS TeMIiepaTrypa, CpeiaHss KHHETHYeCcKas
SHEPTUS YaCTHUI BEIIECTBA, KOJIMUECTBO TEIUIOTHI, DJIEMEHTAPHBIN dNIEKTPUUECKUA 3apsi;

- CMBICT (PU3NYCCKUX 3aKOHOB KJIACCHYSCKOW MEXaHHKH, BCEMUPHOTO TATOTCHHS, COXPAHCHHUS
SHEPTUU, UMITyIIbCa U DIEKTPUYECKOTO 3apsiia, TEPMOIAMHAMHKH, JIEKTPOMArHUTHON WHIYKIUH,
boTorddexra;



- BKJIQJI POCCHMCKHUX M 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAWOOIbIIEe BIUSHUE HA Pa3BUTHE
buzuku.

1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHUsI 00111€00pa30BaTEIbHOI0 YUeOHOr0 NMpeIMeTa
B cooTBeTcTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO:

Oo6mme xommerenuun (nanee — OK) m mpodeccronansubie komnereHiun (nanee — I1K)
®OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMHM, METAPEAMETHBIMU U MPEIMETHBIMU PE3YyJIbTaTaMu
o0yuenus 6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacraBieHsl B TAOIUIIE:



Koa u HauMeHOBaHMe

H.TIaHl/IpyeMble PE3yJabTaThl 0OCBOCHUSA NIPOrpaMMbI 11O y‘leﬁHOMy npeamMery

(dopMupyeMbIX O6mme? Ipeavernnpie’
KOMIIeTEHIM
OK 0l. BriOupats | JIM4HOCTHBIE pe3yiabTaThl NOJDKHBI oTpaxkaTh B 4vactu | [IP6 1. CdopMHpOBaHHOCTh MNPEICTABICHUH O POJM U MECTE
CIOCOOBI pEeIIeHUsT 3aJad | TPYJOBOTO BOCITUTAHWS: (GU3UKN U aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, | CUCTeMOOOpasyroleil ponu (U3MKM B Pa3BUTUU ECTECTBEHHBIX
JeATeTbHOCTH TPYIOIIO0uE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJIE POCCUMCKUX
MPUMEHUTEIHHO K |- TOTOBHOCTb K AKTUBHOMN NESTENIbHOCTA | U 3apyOeXHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHMMAaHUE
Pa3IMYHBIM KOHTEKCTaM TEXHOJIOTHYECKOW W  COLMAIbHOW  HAMpPaBIEHHOCTH, | GU3MYECKOW CYIIHOCTH HAOMIOJAaeMbIX SBICHHNA MHUKPOMUDA,
CIIOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATh U | MaKpOMUpa ¥ MeramMupa; I[OHUMAaHUE pOJM acCTPOHOMHH B

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHLHOCTS;
- MHTEpPEC K pasInyHbiM cdepaM NpodhecCuOHATHHON
JIEITEIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO W
camMo00pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HHU.
MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU AEHCTBUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIHPOBaTh U aAKTyalU3UPOBAThH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHUS, KilacCu(UKAUU U 0000IIEeHHMS;

- OTIPEAENATH e NeATEIbHOCTH, 3a7aBaTh MapaMeTpsl U
KPUTEPHUU UX JTIOCTHIKEHUS;

-  BBUIBISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHHSX; BHOCHTH KOPPEKTHUBHI B
JESITEIbHOCTh, OILIGHWBAaTh COOTBETCTBHE PE3YNIbTATOB
TEJISIM, OTICHUBATh PUCKHU TIOCIICICTBHIA JESATCILHOCTH;

NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa M JalbHEUIIeM Hay4YHO-
TEXHHYECKOM pa3BUTHH, pOIU GU3UKH B  (GOPMUPOBAHUH
Kpyrozopa u (YHKIMOHAJIHHOH TPAMOTHOCTH 4YeJIOBEKa JUIs
pELIeHUs MPAKTUYECKUX 3a/1a4;

I1P6 2. ChopMupoBaHHOCTH YMEHHH pacro3HaBaTh (pU3HUECKHUE
sBJICHUS (TIpOIlecChl) M OOBSACHATP WX HA OCHOBE HW3YyYCHHBIX

3aKOHOB: PAaBHOMEPHOEC M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBIDKCHHE, CBOOOTHOE MajeHUE TeJl, JIBMKEHHE MO OKPYKHOCTH,
WHEpIMS, B3aMMOJCHCTBHE Tel, KoyiebaTeabHOE JIBUXKCHUE,
pe30HaHC, BOJIHOBOe JBWkeHHe, auddy3us, OpoyHOBCKOE
JABMIKCHUEC, CTPOCHUC )KI/I)IKOCTCI\/'I U TBEPABIX TCJI, HW3MCHCHUC
oObeMa Tel TpU  HarpeBaHWHM (OXJIAXKJICHUH), TEIJIOBOEC
paBHOBeCHE, UCIapeHue, KOH/JICHCAIIHS, IUIaBJICHHE,

KpUCTAJUIM3aLUsl, KUIIEHHE, BIIAXKHOCTb BO3/yXa, CBA3b CpeaHEH
KMHETUYECKOM DHEPrUM TEIUIOBOTO JIBMDKEHHMS MOJIEKYN C
a0COIOTHON TeMIepaTypol, MOBBIIIEHUE JaBJIEHUS ra3a MpH ero
HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXIY MapaMeTpaMu
COCTOSHMS  rasa B  H30IpoLeccax;  JJIEKTpU3alus  Tell,
B3aUMOJICVICTBUE 3apsJ0B, HArpeBaHWE NPOBOJHHUKA C TOKOM,

200mue pesynbTaThl cOPMYJMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMM M MeETanpeaMeTHbMH pedynbratamu OIOC COO, B (OPMHPOBaHMM KOTOPHIX yYacTBYET
0011e00pa3oBaTebHBINA yUeOHBIH IPeaMeET.

*[IpeameTHbIE pe3yabTaThl ChOPMYIMPOBAHbI U POHYMEPOBAHBI B COOTBETCTBUU C TPEOOBAHUAMU K IIPEIMETHBIM pe3yibTartam 0asosoro yposHs (IIP6) ®T'OC COO (ITpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakums ot 27.12.2023 1.).
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- pa3BHBaTh KPEATHBHOE MBIIUICHUE TMIPH PEIICHUH
YKU3HEHHBIX TTPpo0IieM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIAJETh HaBbIKAMU Yy4eOHO-UCCIIEOBATEIbCKON H
MPOSKTHON  JIeATENHbHOCTH, HAaBBIKAMH  pa3perieHUus
npo0Jem;

- BBIBISATh ~ NPUYUHHO-CICACTBCHHBIE  CBS3H |
aKTyaJIu3upoBaTh 3ajady, BbIABUIAaTh THUIIOTE3y €€
pelIeHUsl, HAaXOAUTh aPryYMEHTHI [UJIs JI0Ka3aTesIbCTBa
CBOMX YTBEpXACHUI, 33aJaBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

- AQHAJIM3UPOBAThH IMOJTYYCHHBIE B XOJI€ PEUICHHS 3aJayu
pe3yabTaThl, KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TIEPEHOCHUTHh 3HAHHA B I[IO3HABATEIBHYIO H
MPAKTHUYECKYIO YaCTH KU3HEACSITEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HJIEH, MpeIIaraTh OPUTHHAILHEIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJISAITE  CIMIOCOOHOCTh HMX HCIOJB30BAHUS B
MO3HABATENILHON U COIMAIbHOMN MPAKTHKE;

-TIPOSIBIIATH CIOCOOHOCTh u TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOUCKY METOJOB pelieHus
MPAKTUYECKUX 3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHMS;

- cTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a/a4Ml B
o0Opa3oBaTenbHOI NESTeIbHOCTH u YKU3HEHHBIX
CUTYaIUSX; BBISBJIATh NMPUIMHHO-CIICJICTBEHHBIC CBSI3U U
JUISL  TOKA3aTelNbCTBA CBOUX YTBEPXKICHHM, 3a7aBaTh
mapaMeTpsl W KPUTCPUH PENICHHS aKTyaJIn3HpPOBATH
3a/1ady, BBIIBUTaTh THUIMOTE3Y €€ pEIICHUs, HaXOIUTh
apryMEHTHI;

- AQHAJIM3MPOBAThH TMOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud

B3aMMOJICHICTBHE  MAarHuUTOB,  AJIGKTPOMArHWTHAs  MHIYKLUS,
JICMCTBUE MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM U
JBWDKYIIUICS 3apsii, SJIEKTPOMArHuTHBIE KOJeOaHWS W BOJHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHue CBeETa, OTpaKEHHE,
npejoMiIeHue, HHTeppepeHnns, TUPpakuus U MOIIpU3alHs CBETa,
nucriepcusi  cBera;  (poroasiekTpuueckuit 3G deKT, CBETOBOE
JlaBJIEHUE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aToOMa BOIOPO/a,
€CTECTBCHHAsI U HCKYCCTBEHHAS PaJIMOAKTHBHOCTD;,

I1P6 3. Bnajenue 0CHOBOMONIATAIOMUMHE (PU3MYECKUMH TOHATUSMH
U BEIMYMHAMH, XapaKTEPU3YIOMIMMU (PHU3UUECKUE MPOIECCHI
(CBS3aHHBIMH C MEXaHHYECKUM JBIDKEHHEM, B3aMMOJACHCTBHEM
TEJN, MEXaHUYECKUMHU KOJCOaHUSIMH ¥  BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOIECCAMH;
DJIEKTPHUYECKUM M MAarHUTHBIM TOJISIMH, SJCKTPHYECKUM TOKOM,
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH M BOJIHAMH, ONTHYECKUMHU

SABJICHUAMHU, KBAHTOBBIMU ABJICHHAMH, CTPOCHHCM aTOMa H
ATOMHOI'O sapa, paIlI/IoaKTI/IBHOCTI)IO); BJIaACHUC
OCHOBOIIOJIararommuMmn ACTPOHOMHUYCCKUMHU IIOHATHUAMU,

MO3BOJISIIOIIUME  XapaKTePU30BaTh MPOIECCHI, MPOUCXOANINE Ha
3B€3/1aX, B 3BE3[HbIX CHUCTEMAaX, B MEXIaJaKTUYECKOW Cpee;
JIBIKEHHE HEOECHBIX TEJ, IBOJIIOINIO 3Be3] U BeeneHHOH;

[1P6 4. Bnagenuwe 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPHUSIMU
(3akoH BcemupHoro tsrotenus, I, II u IIl 3akonsr HetoTOHA, 3aK0H
COXpPAaHEHUsSI MEXaHMYECKOM  HHEpPruu, 3aKOH  COXPAHEHHS
HUMITYJIbCA, TIPUHITATI CYTEPIIO3UITHHI CHII, MIPUHITUTT
PaBHOIIPAaBHOCTH WHEPUHUAIBHBIX CHCTEM OTCUETa; MOJEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOEHHUs BEIIECTBA, Ta30BbIE 3aKOHHI,
MepBbII 3aKOH TEPMOJIMHAMUKU; 3aKOH COXpaHEHUs
AJIEKTPUYECKOTo 3apsaa, 3akoH Kynona, 3akoH Oma 11 ydacTka
uenu, 3akoH OMa [ TOJHOM DJEKTPUYECKOM IeMH, 3aKOH
Jxoyns - JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMHU, 3aKOH
COXpPAHEHHUsI HPHEPTUHU, 3aKOH MPSIMOJMHEWHOIO PACIPOCTPAHEHUS
CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpPAHEHHUsI DSHEPrHH, 3aKOH COXpaHEHUs HUMIIYJIbCa, 3aKOH
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pe3yNbTaThl, KPUTUYECKU OLICHMBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsiM, OLICHMBATh
PUOOPETEHHBIN OIIBIT;

- pa3pabareiBaTh IUIAH pEIICHUS NPOOJIEMBI C YYETOM
aHaJIM3a UMEIOLINXCA MAaTepUAIbHBIX M HeMaTepUaIbHBIX
pecypcoB; CTaBUTh HPOOJEMbI W 33/Ja4H, JOIMYCKAIOIIHE
albTepHATUBHBIC PELICHUS.

COXPaHEHMs  JJIEKTPUYECKOrO  3apsiia, 3aKOH  COXPAHEHMs
MaccoBOIO 4HcCja, HOCTysnarel bopa, 3akOH paguMoOaKTHBHOIO
pacraza); yBepeHHOE UCI0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
IpU aHau3e GU3NUECKUX SBJICHUN U NIPOLECCOB;

IIP6 6. BiageHue OCHOBHBIMM METOJaMU HAY4YHOI'O IO3HAHUA,
UCMOJb3yeMbIMU B (DU3MKE: IMPOBOAUTH INPSAMBIE U KOCBEHHBIE
U3MepeHus: (PU3NUECKUX BEMYMH, BHIOUPAst ONTUMAIIBHBINA CIIOCO0
U3MEpPEHUs W UCIOJIb3ys  HU3BECTHBIE  METOABl  OLECHKHU
IIOTPELIHOCTEN U3MEPEHUH, [IPOBOUTH HCCIIEI0BAHUE
3aBUCUMOCTEH (DU3MUYECKUX BEIWYMH C MCIIOJIb30BAHUEM IPSAMBIX
U3MEpEHUl, OOBACHATH IIOJyUYEHHBIE pPE3YyJbTaThl, HCIOJb3YS
¢u3nyeckue TEOpUM, 3aKOHBl M IIOHATHS, U [JeNlaThb BBIBOJbI;
cobmomaTh mpaBuia 0€30IacHOrO TpyAa MpPU  IPOBEIACHUH
UCCIICIOBAaHUIM B paMKax y4yeOHOro HKCHEpUMEHTa M Yy4eOHO-
MCCIIEIOBATEIIBCKON JICATEIIEHOCTH C UCIIOJNB30BaHUEM IU(PPOBBIX
U3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTopHOro 000pYAOBaHMS,
c(OpMUPOBAHHOCTh NIPEJCTABIECHUNH O MeToAax IOJIy4YeHUs
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUH.

IT1P6 7. ChpopMupOBaHHOCTh YMEHHS pellaTh pacdeTHbIE 3a7auu C
SBHO 3aJlaHHON (u3nyecko MOAENbI0, UCHOIb3Yysd (U3NUYECKHe
3aKOHbl M TMPHUHIMIBI;, HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATh (pU3NUECKHe BEIMUUHBI
1 (hopMyIibl, HEOOXOAUMBIE IJISl €€ PELICHUs], POBOJUTH PacyeThl
U OLIEHUBATh PEAJIbHOCTh MOJYYEHHOIO 3HAuYeHUs (U3UUECKOM
BEJIMUMHBI; pelllaTh KaueCTBEHHBIE 33Ja4H, BHICTPAanUBas JIOTHYECKU
HENPOTUBOPEUYMBYIO IIETMIOYKY PpAacCyKIEHHH C OINOpod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHHUS.

OK 02. HWcnomnb3oBatTh
COBpPEMEHHEIC CpencTBa
ITOMCKa, aHaIm3a 51
UHTEPIIPETAIAN
uH(popMaIuy, u
UH(pOpMallMOHHbIE
TEXHOJIOTHH A

JIMuyHOCTHBIE pe3yabTaThl JOJDKHBI OTpaXkKaTb B YacTH
LEHHOCTU HAYyYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOW TNPAKTUKH, OCHOBAaHHOIO Ha
JMaJIore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MUPE;

I1P6 5. YMeHHe y4MTHIBaTH T'PAHUIBI NPUMEHEHUS W3YyUEHHBIX
busznyecKkux Mojenel: MaTepuagbHas TOYKa, WHEpLUHUaIbHas
CHUCTEMa OTCYeTa, HJEaNbHBIM Ta3; MOJCIMU CTPOCHMS Ta30B,
KUJKOCTEH M TBEPABIX TEJ, TOYECHHBIM DJIEKTPUUYECKHUN 3apsf,
AlepHas MOJENb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO sifpa IIpH
pereHnu GU3NIECKUX 3a7a4,

IIP6 9. CdopMUpoBaHHOCTH

COOCTBEHHOM IMO3ULMU 110
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BBIITIOJTHCHU A

3aaa4

npodeccuoHanbHOM
JeATeTbHOCTH

- COBEpILICHCTBOBAHHUE  SI3BIKOBOM M  YUTATEIbCKOM
KYJIBTYpPBI KaK CPeACTBA B3aUMOACHCTBUS MEXKIY JIHOJbMU
Y TIO3HAHUS MUPA;

MetanpeameTHble  pe3yabTaThl  JODKHBI  OTPa)arTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJAJETh HaBbIKAaMHU TMOJlyuyeHUs uHopManuu U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIISITh MOUCK, AaHAINW3, CHCTEMaTH3alUl0 |
WHTEPIPETANNIO HHPOPMAIMH PA3TUYHBIX BHJIOB U OpM
MPEJICTaBICHHUS,

- cO37aBaTh TEKCTHI B PA3IMUHBIX (hOpMarax ¢ y4eTOM
Ha3HaYeHWs MHPOpMAIMM U  IEJIEBOH  ayJIUTOpUH,
BEIOMpas ONTUMAJIbHYH (QOpMYy TMPEACTABICHUS U

BU3YyaJIU3al1H;
- WCHOJB30BaTh  CpeACTBa  WHGPOPMAIMOHHBIX U
KOMMYHHKaIIMOHHbBIX TEXHOJIOTUI B peleHnu

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPIraHU3allMOHHBIX
3a1a4 ¢ coOMroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX
U OTHYECKUX  HOpPM, HOpPM  HMH(OpMAIMOHHOU
0€30I1aCHOCTH;

- BJIQACTh HAaBBIKAMHM pPAcClO3HABAHMS M  3allUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OTHOIIEHHIO K (PM3NYECKON MH(pOpPMAIHNH, TTOITY4aeMON U3 Pa3HbIX
MCTOYHHMKOB, YMEHHH HCHOJIB30BaTh HU(PPOBBIC TEXHOJOTHUH IS
MIOUCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETALUN W TPEIACTABICHUSI
y4eOHOH M Hay4YHO-TIONMYJSPHONH MH(MOPMAINH; Pa3BUTHE YMEHUH
KPUTHYECKOTO aHAJIM3a MMOJIy4aeMOoi HH(pOpMaIuu.

OK 03. IlmanupoBaTe Hu

JIMYHOCTHBIE pPE3yJbTaThl OOJIKHBI OTpaXaTb B YaCTU

ITIP6 9. CdopmupoBaHHOCT, COOCTBEHHOH  MO3UIMH  TIO

peann30BbIBATH JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSL: OTHOUIEHMIO K (pU3M4ecKoil MHPOpMaIUH, [TOJIy4aeMOi U3 pa3HbIX
CoOCTBEHHOE - CIOCOOHOCTh OLEHMBATh CHUTYallMI0 ¥ TPUHAMATh | HCTOYHHUKOB, YMEHHUI HCIONB30BAaTh IU(PPOBBIE TEXHOJIOTHU JUIS
npoheccuoHaIbHOE U | OCO3HAHHBIE pEILICHHS, OPUCHTUPYICh HA MOPAIbHO- | IIOMCKA, CTPYKTYpPUPOBAHUSA, HMHTEPHPETAUMU U IPEICTABICHUS
JMYHOCTHOE pa3BHUTHE, | HDABCTBEHHBIC HOPMBI U IECHHOCTH; y4eOHOW M Hay4YHO-TIOMYJSIPHOW MH(MOPMAIUH; Pa3BUTHE YMEHUI
npeaANIprUHUMATCIBCKYIO -OCO3HAaHUEC JIMYHOI'0 BKJIaA B IOCTPOCHHUEC YCTOﬁqHBOFO KPUTHYCCKOT'O aHaIn3a HOHy’—IaeMOﬁ I/IH(l)OpMaHI/II/I.

JeSITeTbHOCTD B | Oynymiero;

npodeccuoHanbHOM MeranpeaMeTHble  pe3ysNbTaThl  JOJDKHBI  OTPakaTh:

cepe, ucnosp30Bath | OBnageHue YHUBEPCAIbHBIMU PErYJISTUBHBIMU




3HaHUSA 110 IIPaBOBOM U
(MHAHCOBON T'PaMOTHOCTHU
B PAa3JIMYHBIX YKU3HEHHBIX
CUTYaLUsAX

JCUCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSATENBHO  OCYUIECTBIISITH  MO3HABATEIBHYIO
NeATeIbHOCTh,  BBIIBIATH  IPOOJEMBI, CTaBUTh U

dbopMynTupoBaTh COOCTBEHHBIE 33]]a4i B 00Pa30BaTEIBHOM
JIeSATEIbHOCTH U KU3HEHHBIX CHTYaIHSIX;
- CAMOCTOSITEIILHO COCTABIISITh TUIAH PELICHUS MPOOIEMBI C

y4eTOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocOoOCTBOBaTh  (DOPMUPOBAHHIO W MPOSBICHUIO
IIUPOKOH 3pyIUMIMM B pasHbIX oOONACTAX 3HAHWH,
IIOCTOSSHHO ~ TOBBIIIATh  CBOM  00pa3oBaTENbHBI U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCNOJNb30BaTh IpHEMbl pediaeKcuu i  OLEHKH

CHUTYaIlMH, BBIOOpa BEPHOTO PEIICHUS;
- YyMETb OLCHMBATb PUCKU U CBOEBPEMEHHO IPUHHUMATH
peneHus 0 X CHUKEHHUIO

OK 04. DOdodexrusHO
B3aMMOJICHCTBOBATH u
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

JInyHOCTHBIE pE3ynbTaThl JOJKHBI OTPaKaTb B YacTH
LEHHOCTH HAyYHOT'O NTO3HAHUS:

- OBJIQJICBaHHE HAaBBIKAMHU YUeOHO-UCCIIE0BATENbCKOH,
MPOEKTHOMW U COLIMAIbHOM NEATEIIBHOCTH;

MeranpenMeTHble  pPe3yabTaThl  JOJDKHBI  OTPa)Karh:
OsazexHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cOoBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh ¥ UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U
UHAUBUAYaAJIbHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBHH C
Y4eTOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

- TpUHAMATh [EIH  COBMECTHOH  JICATEILHOCTH,
OpPraHU30BBIBaTh M KOOPJIMHHPOBATH JEHCTBUS MO ee

IIP6 10. OsnaneHue yMmMeHMsAMH paboTaTh B Tpymlme cC
BBITIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IJIAaHUPOBAThH
paboTy Trpynmbl, PaUOHAIBHO paclpeneisaTh IesTeIbHOCTh B
HECTaH/IapTHBIX CUTYallUsX, aJ€KBaTHO OLICHWBAThH BKJIAJ KaXJ0Tr0
U3 YYaCTHUKOB IPYIIIBI B pellIeHHe paccMaTpuBaeMoi poOIeMBbl.




JOCTHKEHHIO: COCTABIIATH ILIaH JIECHUCTBHUM, PACIPEIEIIATh
poJIM € Y4YeTOM MHEHHMH y4YaCTHHUKOB, 0OCYyXIaTb
pe3yIbTaThl COBMECTHON pabOTHI;
-OLICHUBaTh KAaueCTBO CBOETO
Y4aCTHMKAa KOMAaHIbl B
pa3paboTaHHBIM KPUTEPUSIM;
-Ipe/yIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3ULIUU
HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
KOOPJAMHUPOBATh MW BBIIOJHATE pPabdOTy B YCIOBHSX
peasbHOro,  BUPTYaIbHOIO M KOMOMHHMPOBAHHOI'O
B3aUMOJCHCTBUS;

-OCYILECTBJIATH IO3UTUBHOE CTPATETNYECKOE MIOBEICHUE B

BKIIaJla W  KaXKIOro
o0muii  pe3ynabTaT IO

pa3IMYHBIX  CHUTYyalUsIX, MPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsgnajgcHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMaTb MOTHUBBI M apryMEHTBl APYTHX JIOJEH NpHU
aHaJIN3€ Pe3yJbTaTOB AEATEIbHOCTH.

OK 05. OcymecTBusTh
YCTHYIO H THCBMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepanuu c
y4eToM 0COOEHHOCTEM
COLIMAJIBHOTO u
KYJIBTYpHOTO KOHTEKCTa

JIngHOCTHBIE PE3YNbTATHl JOJKHBI OTPAXXaTb B YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- DCTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYas 3CTETUKY
ObITa, HAYYHOIO W TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLIECHUH;

B 00J1aCTH MAaTPUOTHYECKOT'O BOCIIUTAHUS MTPOSBIISATH!
-[ICHHOCTHOE OTHOILIEHUE K NOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACIEAUIO, NAMSATHHKAM,
TpaguuusaM HaponoB Poccum, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

MeranpeameTHble  pe3yiabTaThl  JIOJDKHBI  OTpa)aTh:
OsmageHne VHUBEPCATHHBIMH ~ KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:
a) oOIieHue:

- OCYHICCTBJIATH KOMMYHHKAIIUHU BO BCCX C(bean JKWU3HU,

ITP6 1. ChopMupoBaHHOCTb MNPEACTABIEHUN O POJIM M MECTe
(GU3UKN U aCTPOHOMUHU B COBPEMEHHOW HAay4yHOW KapTHUHE MHpa, O
cucreMooOpa3zymomeil ponu QUMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH 1 COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE POCCHUCKUX
U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH; IMOHMMaHHUE
¢u3nyecKkoil CyIIHOCTH HAOMIOJAaeMBbIX SBJICHHMM MHMKPOMUDA,
MakpoMupa UM MeraMupa; IIOHMMAaHHE pOJIUM acCTPOHOMHUU B
MIPAKTHUYECKOW JIEATEIIbHOCTH 4YeJIOBEKa W JaJbHEHIIEM HAay4HO-
TEXHUYECKOM DPa3BUTHH, pPOJIM (GU3UKK B  (OPMHUPOBAHUHU
Kpyrozopa " (yHKIMOHAJIBHOM TPaMOTHOCTH YeJOBeKa s
peLIeHUs IPAKTUYECKUX 3a1ay.
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- Pa3sBCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA
C UCITIOJIb30BAHUEM SA3BIKOBBIX CPEACTB.

OK 07. CopelicTBOBaTh
COXpaHEHHIO
OKpY>Karoleu cpensl,
pecypcocOepeKeHHUIO,
OpUMEHATh  3HaHWUA 00
WU3MEHCHHUU KJIMMaTa,
NPUHIUIBL  OEpeKITUBOTO
IPOM3BOJICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH
B Ype3BbIUAHBIX
CUTYalHsix

JImyHOCTHBIE PE3YIbTAThl MOOJIKHBI OTpPaXaTb B YaCTU
JOKOJOIrH4YC€CKOIro BOCIIMTAHUA:

- chOopMUPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
IIOHMMAaHHE BIIMSTHUS COLIMATILHO-DKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE IPUPOJHOM H COLMAIBHOMN
Cpenpl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHHWE U  OCYLIECTBIECHHE JIEHCTBUH B
OKpYKaloIlleW CcpeAae Ha OCHOBE 3HAHUA  LeNed

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
- AKTUBHOE HENpPUATHE ACUCTBUMN, IPUHOCAUIMX BpPENX
OKpYXKarolllel cpefe.

I1P6 8. CdopMHUpPOBaHHOCTH YMEHHS MPHUMEHSTH IOJIyYCHHbIC
3HAHMSA I OOBSICHEHHS YCIOBHH TIPOTEKaHUS (QHU3MYECKUX
SBJICHUI B MPHUPOJE W JUIA NMPHHATUS NPAKTUUYECKUX pEIICHUI B
NOBCETHEBHOM KM3HM JUIg oOecrieueHus Oe30MacHOCTH IIpH
oOpamieHun ¢ OBITOBBIMH ~ NPHOOpAaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHUS 310pOBbS M COOJIIOACHUS HOPM
HKOJIOTMYECKOr0 MOBEACHUS B OKpYXKAIOWIEH cpeie; MOHUMAaHUE
HEOOXOMMOCTH MTPUMEHEHUSI JOCTHKEHUH (PU3NKU M TEXHOJIOTHI
JUTS PallMOHATIBHOTO TMPHPOJIOTIOIE30BAHMS.

IIK* 1.1 BumonHATE paboOTHI IO TEXHHYECKOMY OOCIYKHBAHMIO OOOPYIOBAHMS DACHPENETMTENbHBIX YCTPOMCTB SIEKTPMUECKHX MOJACTAHIMEA M ceTeil
HanpspkeHueM 10 110 KmioBaTT BKIKOYUTEIBHO

4 . .
VYkazpBarorca 11K, ameMeHTHI KOTOpBHIX (hOpMHUpPYET NPUKIATHOH MOAYNb (TMpodhecCHOHAThHO OpPHUEHTHPOBAHHOE conepkanne) B coorBercTBHH ¢ PI'OC peammsyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0Bem B yacax
O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 180
OCHOBHOE coep:Kanue’ 125
B T.4..
TEOPETHYECKOE 00yUeHHe 91
n1ab0opaTOPHBIE 3aHATHUS 34
8 M.4. NPOpecCcUOHATLHO OPUEHMUPOBAHHOE COOepicanue (codepicanue 58
npuKIaoH020 Mooyis)®
CamocTosiTesibHas padoTa 00y4arierocs 25
Ilpome:kyTounasi arrecranus (3K3amen)’ 30

® OcnosHoe coJiep)KaHKe BKITIOYAST COAEpKaTesIbHbIE JIMHUM 10 yyeOHOMy mpenMery «®Pusnkay» (6a30BbIH ypOBEHB)
denepanpHOll 00pa3oBaTENLHON NPOrpaMMBI CpeTHEro o0IIero o0pa3oBaHMs, yTBEPKICHHON MTPUKa30M MUHHCTEpCTBA
npocsemienus: Poccuiickoit deneparun ot 18 mas 2023 r. N 371 (B penakunu [Ipukaza Munnpocsemennst Poccun ot
9 okTs0pst 2024 . N 704).

6 IIpodeccronanbHO OPUEHTUPOBAHHOE COJIEPIKaHUE pacIipeie]IeHO 0 pa3zenaM (TeMam).

7 o
@dopma NPOMEXKYTOUHOM aTTeCTallMd U KOJIMYECTBO 4YacOB, OTBOJUMBIX Ha €€ MpPOBEIEHHE, PErIaMEHTHPYIOTCS

yue6HbIM tutanom OIT CIIO.
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2.2. TemaTuyeckuii njian u cojaep:kanue yueonoro npeamera OVYIL.11 ®uszuka

®opmupyemble o01ue

H 8 O0bem
anMeHOBaHMe Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(ecCHOHATBHO OPUEHTHPOBAHHOE)®, 4ACOB U
pa3/iesioB U TeM JladopaTopHbIe U NMPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) npogeccuoHabHbIE
KOMIIETCHIIUH
1 2 3 4
1 cemecmp

Paznen 1. ®u3nka M METO1bI HAYYHOIO IIO3HAHMA 3

Tema 1.1. BBenenue Coaepixanue yueOHOro MaTepuaJa:
®usuka - Hayka o mpupone. Hayunele MeToapl MO3HaHUSA OKpysKaromero mupa. Pousb
SKCHEpUMEHTa U TEOpUM B IIpoLecce IO3HAHMUA MNPUPOJbL. ODKCHEPUMEHT B (HU3UKE.
MonenupoBanue pu3nYecKux sSBICHUH 1 mporeccoB. Hayunsie runoressl. @u3nveckue 3aK0HbI 2 OK 03
U Teopuu. I'paHuIBl NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpuHumn coorserctBus. Poib u OK 05
MeCTO (PU3UMKU B (POPMUPOBAHMU COBPEMEHHOM HAay4yHOH KapTHHBI MUpPA, B NPaKTUYECKOU
JESITEIbHOCTH JIIOJEH
CamocrosiTesibHas padora o0yuaromuxcs Nel 1
3anonHeHue Tabauibl «MeToabl HaydHOrO MTO3HAHUS»

Pa3nen 2. MexaHuka 22

Tema 2.1. Kunematuka Conep:xanue yueOHOro MaTepuasa:
Mexannueckoe ABM>KeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBumkeHus. Cucrema oTcuera. OK 01
Tpaextopus. Ilepemenienue, cKOpocTb (CpelHSAs CKOpPOCTb, MIHOBEHHAasi CKOPOCTh) H 2 OK 02
YCKOPEHHE MATEpPUAIBHOM TOYKH, MX NPOEKIUMU HAa OCH CUCTEMBI KoopauHar. CroxkeHue OK 04
MepeMEIEHUI U CI0KEHUE CKOPOCTEH. OK 05
Conep:xanue y4eOHOro MaTepuasa: OK 07
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TPSIMOJMHEWHOE ABWkeHUE. [paduku 3aBUCUMOCTH 2 MK°1.1

KOOpJIUHAT, CKOPOCTH, YCKOPEHUSs, MMyTH U MEPEeMENICHHUs] MaTepHalbHON TOYKH OT BPEMEHHU.
CBoOogHoe majzeHHe. YCKOpeHHe CBOOOAHOTO majeHus. KpuBOJMHEHHOE JBUKCHHE.

8 O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOATENLHO ONPEIENATh OCIE0BATEILHOCTh H3YUCHHUS PA3IeNoB U TEM, BXOJAIIMX B HUX, @ TAKKE MEPEPACHPEIENATh KOIMYECTBO
4acoB JJIsl OCBOCHHsI OOyYalolmIMMHCS Y4eOHOro Marepuana, ¢ y4eTOM JIOTHKH ()OPMHPOBAHHUS IPEAMETHBIX PE3YNbTaTOB, OOIIMX M MNPO(ECCHOHAIBHBIX KOMIIETEHIIUH,
MEXIIPEIMETHBIX CBS3€H ¢ APYIrMMH y4eOHBIMU AUCIUILIMHAMH 00I1e00pa3oBaTeIbHOTO U 00IIeTpoheCCHOHAIBHOTO IHUKIOB yaebnoro miana OIT CIIO.
9 TIK ®I'OC CIIO cnenuanbHOCTH JOJKHBI OBITh OTPAXKEHBI B COAEPIKAHUM y4eOHOr0 MaTepuaa.
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JIBukeHHe MaTepUallbHOM TOYKH MO OKPY)KHOCTH C IOCTOSIHHOM MO MOJIYII0 CKOPOCTBIO.
VYrioBas  ckopocTb,  JiIMHEWHas ~ ckopocTb.  llepuony w wactotra  oOparmieHwus.
LlenTpocTpeMuTenbHOE YyCKOpeHUe. TexHuyecKkue ycmpoucmea u npaKmuyeckoe npumeHeHue:
cnuoomemp, 08UdCeHUue CHaps008, YenHvle U pemenHvle nepeoayu ™

CamocTrosiTesibHasi padora o0yyarommxcs Ne2
3amonnenne Tabmuubl  «lIpsMonMHENHOE pPAaBHOMEpPHOE JBWXKCHHE U IPSMOJHMHEHHOE
PaBHOYCKOPEHHOE IBUYKEHUEY

Tema 2.2. Iunamuxa

Conep:xanue yueOHOro MaTepuasa:

[Ipuniun otHocutTenbHocTu [anmumnes. IlepBoiii 3akoH HproToHna. MHepuuanbHble CUCTEMBbI
orcuera. Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Btopoit 3axkon HeroTona st
MaTepuaIbHOM TOYKH B MHepHuanbHOU cucteme orcuera (MCO). Tperunii 3akon HeroToHa 1i1st
MAaTepHAIbHBIX TOYEK.

Conep:xanue y4eOHOIro MaTepuasa:

3akoH BcemupHOro TtaroteHus. Cuna Tspkectu. IlepBas kocmmueckass ckopocth. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buabl TpeHus (MOKOs, CKOJBXKEHHUS, KaueHUs).
Cuna tpenusi. Cyxoe tperue. Cuia TpeHHs CKOJBKEHUS M chila TpeHus nokos. Koaddumuent
TpeHus. Cuila CONPOTUBIIEHUS NIPU JBMKEHHUM Tela B KUAKOCTU Wi rase. [loctynarensHoe u
BpalllaTelbHOE JBUKEHHE aOCONIOTHO TBEPAOro Tena. MOMEHT CHJIbl OTHOCHUTEIBHO OCH
BpamieHusa. Ilnewo cunbl. YcmoBus paBHoBecusi TBepporo tena B MCO. Texnuueckue
yempoticmea U Npakmuyeckoe NpuMeHeHue: NOOWUNHUKY, OBUNCEHUE UCKYCCMBEEHHbIX
CNYMHUKO8 ™

JlabopaTopuas padora Nel
HccnenoBanue 3aBUCUMOCTH CHITBI YITPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT ee nedopManuu

CamocTosiTe1bHast padoTa odyqarommxest Ne3
3anonHeHue Tabauubl «Cuibl B TMHAMUKE)

Tema 2.3. 3aKOHBI
COXpaHEeHHs B
MeXaHUuKe

Coaeprxanue y4eOHOIro MaTepuaJa:

Mexannueckasi pabota 1 MomHOCTh. Kunernueckas sueprus. [lorennuanbHas sHeprus. 3akoH
COXpaHEHMs MeXaHMUeCKOi sHepruu. Pabota cuiibl TSDKECTH U CUilbl ynpyroctu. [lpumenenue
3aKOHOB coxpaHeHMs. lcroib30BaHME 3aKOHOB MEXAHHKU Ui OOBSCHEHUS JBUKCHUS
HEOECHBIX Tel M JUIsl pa3BUTHS KOCMHUYECKHMX HCCIEIOBaHMH, TpaHMIIbl NPUMEHUMOCTH
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KJIACCUYECKOM MeXaHuKu. Mmmynbc marepuanbHOW TOUYKM (Tena), CUCTEMbl MaTepUabHbIX
Touek. MIMIynpc Cuiibl U M3MEHEHHE UMIIyJbca Teja. 3aKOH coxpaHeHus umnyisca B MCO.
PeaktuBHoe nBmxkenue. PaGora cunbsl. MomHocts cwibl.  KuHernueckas — sHeprus
MaTepuaabHOM TOuku. Teopema 00 H3MEHEHUMM KHHETHYeCKOH »sHepruu. lloTeHumanbHas
sHeprus. IloreHumanbHas sHeprus ymnpyro aehopMupoBaHHOM mnpyxuHbl. [loTeHuumanbHas
SHEprus Tena BOJM3H NOBEPXHOCTH 3emiu. [loTeHnnanbHble U HEOTEHIMAIbHbIE CUIIbl. CBSA3b
pabOThl HENOTEHLMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW HHEpruy CHCTEMbl Teil. 3aKOH
COXPaHEHMs MEXaHUYECKOM dHEPrUH. Ynpyaue u neynpyaue CmoakHo8eHus ™

JlaGopaTopHas padora Ne2
HccnenoBanme cBsi3u pabOTHI CHITBI C U3MEHEHUEM MEXaHWYCCKOM SHEPTUU Tella

CamocrosiTesibHasi padoTa odyuarommxcs Ned
Pemenue 3amau

Paznen 3. MoJekyasapHas

(¢pu3nKa 1 TepMOAMHAMHKA

Tema 3.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH Teopuu

Coaepixanue yueOHOTro MaTepuaJia:

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUHM M HMX ONBITHOE OOOCHOBaHME.
BbpoynoBckoe nBuxenue. Judpdysums. Xapakrep ABWKEHHS W B3aMMOJCHCTBHS YaCTHUIL
BemiecTBa. MoJienu CTpOeHHsl Ta30B, >KUIKOCTEH W TBEpPAbIX Tel U OOBACHEHHE CBOWCTB
BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u pa3Mepsl MoJiekysl. KoiamdyecTBo BemiecTsa.
IlocrosnHas Asoragpo. TemnoBoe paBHoBecue. Temmeparypa u ee wusmepenue. lllkana
temneparyp Llenbcus. Monens wupeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJISPHO-
KUHETHYECKOW TEOpUM HIeabHOro ras3a. AOCONOTHas TeMmiepaTypa Kak Mepa cpeaHei
KWHETHUYECKON SHEPruu TEIJIOBOrO JBM)KEHWs vactull rasza. [llkana temmneparyp KenbBuHa.
I'a3oBble 3akoHBl. YpaBHeHHe MenaeneeBa-Knanelipona. 3akon lanpToHa. M3omponeccsl B
UJealbHOM Tra3e ¢ IIOCTOSIHHBIM KOJMYEeCTBOM BellecTBa. ['paduueckoe mnpencraBieHue
M30MPOLIECCOB: H30TepMa, M30Xopa, Hu3o00apa. Texnuueckue ycmpoucmea U HpaKmuyecKoe
npumenenue: mepmomemp, bapomemp*

CamocTosiTe1bHasi padoTa o0yqarommxest NeS
3anonHenue Tadbauibl «M3omporecchiy

Tema 3.2. OcCHOBBI
TePMOAMHAMUKH

Conep:kanue y4yeOHOro MarepuaJa:

Buytpennss sueprusi. Pabota u Ternmonepenaya. KoindecTBo TemaoTel. YpaBHEHUE TEMIIOBOTO
Oanmanca. IlepBoe Hawano TepMmoauHamMuKu. AjuabaTHbeli mponecc. Brtopoe Hauwano
tepmoguHamMuku. Temnossle asurarenu. KIIJI rtemnoBoro nsurarens. OxpaHa HpUpOJBI.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
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TepmoauHamMuveckass cucremMa. BHYTpeHHSE DHEpPrus TEPMOJAMHAMUYECKOW CHCTEMBbI U
crocoObl ee m3MeHeHus. KomuvecTBo TemioTel u pabota. BHyTpeHHSs1 SHEPTUS 0THOATOMHOTO
uAcaIbHOrO Ta3a. Buapsl Temonepenavu: TEIUIONMPOBOAHOCTh, KOHBEKIIHS, H3IydCHHE.
VYaenbHas TEIUIOEMKOCTh BellecTBa. KomudecTBo TEIIoThl mpu Teruionepenaye. [lonstue o6
anmmabatHoM Tmporecce. llepBbiii 3aKOH TepMOIWHAMHKH. [IpUMEHEHHE NEPBOTO 3aKOHA
TEPMOJMHAMUKHN K m3omporeccaM. ['padudeckas uHTepnpeTarys padoTel ra3a. Bropoii 3akoH
TepMoaMHAMHUKH. HeoOpatumocTs mporieccoB B mpupoje. TeruioBble MamuHbL. [IpHHIUTIBL
JEHCTBHS TEIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MamnHax. KoadduiueHT
MOJIE3HOTO JIeHCTBUs TeruioBol MarmmHbl. [{ukn KapHo u ero koa@uIMEeHT mojae3HOro
JIEUCTBUS. DKOJIOTUYECKHE MPOOJIEMBl TEIUIODHEPreTUKU. Texnuyeckue ycmpoucmea u
npakmuyeckoe NpuMeHenue: 08ucamenb GHYMPEHHe20 C20paHusl, OblMOBOU X0I00UTbHUK,
KOHOUyuonep ™

JlabopaTopHas padora Ne3

W3mepenue yaenbHol TenI0eMKOCTH 2
CamocrosiTesibHast padoTa o0yuaroumxcs Ne6 2
Pemenne 3anau
Tema 3.3. Arperarnbie | Conep:xanue y4eO0HOro MaTepHuaJa;
cocrosinusi BemecTBa M | [lapooOpasoBanue u konjeHcanus. Vcmapenue u kumneHue. AOCOTIOTHAS W OTHOCUTEJIbHAs
({azoBbIe mepexoanl BJIKHOCTh BO31yxa. HachlleHHBIN map. YenbHas TermioTa napooOpa3oBaHUs. 3aBUCUMOCTb
TEMIIEpaTypbl KUIEHHsI OT AaBiieHus. TBepaoe teno. Kpucramimueckue u amopgHble Tela. 4
AHunzorponusi cBOMCTB KpHCTauIOB. JKuzakue kpuctamisl. COBpEMEHHBIE MaTEpUalbI.
[InaBnenne m xpuctaymzauus. YJenbHas Temgora IuaBieHusa. Cyonumanus. Ypasuenue
menosoeo bananca™
JlabopaTropHasi paGota Ned 5
Onpenenenrie BIaXHOCTH BO3AyXa
CamocrosiTesibHast padoTa odyqarommuxcst Ne/ 5
3anosHeHHe TaOIUIbl «ATperaTHble COCTOSTHHSI BEIIECTBAY
Pa3nes 4. DJaeKTpPOAMHAMUKA 34
Tema 4.1. | Conep:kanue y4e0OHOIro MaTepuaJa: OK 01
DJIEKTPOCTATHKA OnexTpuzanus Ten. JNeKTpUuuecKui 3apan. /[[Ba Buzpa snexkTpudeckux 3apanos. I[IpoBogHukwy, 4 OK 02
OUDJIEKTPUKA M TONYNPOBOJHUKHU. 3aKOH  COXpPAaHEHHUS  DJEKTPUUECKOro  3apsija. OK 03
B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbli asieKTpudeckuil 3apsa. DIEKTPUUECKOE OK 04
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noJie. HanpspkeHHOCTD 3IIEKTPUYEeCcKOro Nodisl. [IpUHIMIT Cynepro3uiuy SJIeKTPUIECKUX MOJICH.
JIMHUY HaNpPsDKEHHOCTH AJIEKTpHUYEcKoro mojs. PaboTa cuil 3IeKTpOCTaTUYECKOTO TOJIS.
[Morennman. Pa3zHocTs moreHIManoB. [IpOBOAHUKH WM JUAIIEKTPHKH B AIIEKTPOCTATUYECKOM
nonie. JluanekTpuueckas MPOHUIIAEMOCTh. DIEKTPoeMKOocTh. KoHpeHcaTtop. DIEeKTPOEeMKOCTh
TUIOCKOTO KOHJICHCATOPA. DHepeus 3apsadiceHH020 KoHoeHcamopa ™

JlabopaTopnasi pabora Neb
M3MepeHue 371eKTpOEeMKOCTH KOHAEHCATOpa

CamocrositesibHast padora Ne8
Pentenne 3agau

Tema 4.2.

IMocToAHHBII

JIEKTPUYECKU I TOK.

Toxkn B
cpenax

Pa3IMYHBIX

Coaepixanue yueOHOTr0 MaTepuaJa:

DNeKTpUUeCKUid TOK. Y CIOBHSI CYIIECTBOBAHUS JIEKTpUYeckoro Toka. Mcrounuku toka. Cumna
toka. [locrostHubiii Tok. Hampspkenwe. 3akon Owma 11 ydacTka Iend. OJIEKTPUYECKOE
CONPOTHUBIICHUE. YIeTbHOE CONpPOTHBJICHHE BemiecTBa. [locrmemoBarenbHoe, MapaljielibHOE,
CMEIIaHHOE COEIMHEHHE MPOBOAHUKOB. Pabora snekrpuyeckoro toka. 3akon J[xoymns-Jlenna.
MoIHOCTh 3JEKTPHUUECKOT0 TOKa. DJNEKTPOABIIKYILAS CHUJIa U BHYTPEHHEE CONPOTHUBIICHUE
HMCTOYHMKA TOKa. 3akoH Oma I TOJHOW (3aMKHYTOM) 3JekTpuyeckod uenu. KopoTkoe
3aMbIKaHHe. DJEKTPOHHAS MPOBOJUMOCTH TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTUBIIECHUS
METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOAMMOCTb. DJIEKTpUUYECKUN TOK B Bakyyme. CBoiicTBa
IEKTPOHHBIX My4ykoB. IlomynpoBoguuku. CoOcTBeHHass W IMpHUMECHas MPOBOJUMOCTh
noynpoBoiHUKOB. CBoMcTBa p-N-niepexona. Ilonynposoonuxogvie npudopsi. InekmpudecKuii
MOK 6 pacmeopax U pacniagax 31eKmpoiumos. JDNeKmpoiumuyeckas OUCCOYUayusl.
Onexmponus. Onexmpuueckuii mox 6 2azax. CamocmosmenvHvlli U HecamoCmoamenbHbsll
paspso. Monnus. Ilhasma™

OK 05
OK 07
IIK 1.1

JlabopaTopHasi padoTa Ne6

N3ydeHne cMEIIaHHOTO COeTUHEHUS PE3UCTOPOB

JlaGopaTopHas padora Ne/

N3mepenue 3MeKTpOABHUKYIIEH CHUITbl MICTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHUS
JlabopaTopnasi paboTa Ne8

Ha6J'IIO,Z[CHI/IC QJICKTPOJIN3a

IIpomeskyrounasa arrecranud (MudpdepeHIMPOBAHHBINA 324€T)
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| cemecTp:

MaKCUMAJIbHAasl HAIrpy3Ka:

68

00s13aTe/IbHASI HATPY3KAa:

53

JICKIIUM:

37

J1adopaTopHbIe padoThI:

16

caMoCTosITeJIbHAsI padoTa

15

2 cemecmp

Tema 4.3.
noJjie.
DJIeKTPOMarHUTHAasI
HHIYKIUS

MarauTtHoe

Conep:xanue yueOHOro MaTepuasa:

[TocrossHHBIE MarHuThl. B3auMoAEeNCTBUE MOCTOSAHHBIX MarHuTOB. MarnutHoe nojue. Bekrop
MarHuTHOM WHAYKIUHU. [IpyHIUN Cyneprno3uuuy MarHUTHBIX ToJied. JIMHMM MarHuTHOM
vHAyKIuY. KapTrHa JMHUNA MAarHMTHOW MHIYKIIMU TOJISI MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
1oJIe MPOBOJAHUKA ¢ TOKOM. KapThHa JIMHMI MHAYKUIMM MarHUTHOTO MOJS JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKW C TOKOM. OmnbIT Dpcrena.
B3aumopeiictBue npoBogHUKOB ¢ TokoMm. Cuiia Ammepa, ee Moayidb M HampasieHue. Cunia
JlopeHua, ee Moaynap W HampaBiieHUE. J[BHKEHHE 3apsyKEHHOW 4YacTHUIbl B OJHOPOJIHOM
MarHuTHOM Tone. Paborta cunbl Jlopenua. SIBneHue sneKTpoMarHUTHOW HMHIAYKIUH. [loTok
BEKTOpPa MarHUTHON WHAYKIIMHU. DJIEKTPOJABIKYIIAS CHJIa MHAYKIIUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun @apanes. BuxpeBoe sneKTpuueckoe moje. DJIEKTPOABUKYILIAA CUjIa MHIAYKLIUU B
MPOBOJHUKE, ABUKYIIEMCS MOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM noJie. [IpaBuino Jlenua.
NHIykTUBHOCTD. SIBIEHUE CaMOMHAYKIMHU. DJIEKTPOABMKYIIAs CUJIa CAMOMHAYKIUU. JHepaus
MACHUMHO20 N0 KAMYWKU C MOKOM. DlleKmpomacHummuoe noie’

JlaGopaTopHas padora Ne9

HccnenoBanue necTBUS MOCTOSITHHOTO MarHUTa Ha paMKy € TOKOM
JlabopaTopHas padora Nel0

W3yuenue sBiIeHUS SIEKTPOMArHUTHOW MHYKIIUU

CamocrosiTesibHas padora o0y4yarommxcs Ne9
Pemrenue 3amau

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1

Pa3nen 5. KoJjie0anusi 1 BOJTHBI

Tema 5.1. Mexanunueckue
" 3J1eKTPOMATHUTHbIE
KoJIe0aHud

Conep:kanue yuyeOHOro MmarepuaJa:

Konebarenbnas cuctema. CBoOO HBIE MeXaHUYECKHe Konebanus. ['apMoHnyeckre KoneOaHusl.
[lepuon, wacrorta, ammmutyna U (asa xoneOanuii. [IpykuHHBIN MasTHUK. MareMaTHuecKui
MasiTHUK. Y paBHEHHE rapMOHUYECKHX Konebanuil. [IpeBpaiienue sHeprun npu rapMOHUYECKUX

OK 01
OK 02
OK 04
OK 05
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konebanusax. KonebarenbHblli KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHUS B
UAcaTbHOM  KoJe0aTelnbHOM  KOHType.  AHAJOrHs  MEXAY  MEXaHHYeCKUMH |
JIEKTPOMAarHuTHbIMK  KojeOaHusmu. Popmyna TomcoHa. 3akOoH COXpaHEHHUS SHEPruu B
uaeadbHOM KosiebarenbHOM KOHType. IlpeacraBnenne o 3aTyxamomux — KoJeOaHUSX.
BeinyxaeHHble MexaHuuyeckue KosebaHus. Pe3oHaHc. BbIHYXJEHHblE 3J€KTPOMarHUTHBIE
koseOanus. IlepemenHbIil Tok. CUHYycOMIaNbHBINA IEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOTO
TOKa. AMIUIUTYZIHOE U JIefiCTBYIOIIEE 3HAUCHHE CUJIbl TOKa M HampsikeHus. Tpanchopmatop.
[Ipown3BocTBO, Nepenaya U NOTpedIeHUE IIEKTPUUECKON dHEPIruu. JKonocuieckue pucku npu
npouszsoocmee  dnekmpuueckou dHepeuu. Kynemypa ucnonvszoeanus onekmposnepeuu 8
NnOBCeOHeBHOU JCU3HU ™

JlabopaTopHas padora Nell

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajiblX KoJeOaHMI Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a

JlabopaTopnasi padora Nel?2

HccnenoBanue mepeMEHHOT0 TOKA B IIEIH M3 TIOCIICOBATEIILHO COSMHEHHBIX KOHJIEHCATOPA,
KaTYIIKH B PE3UCTOpa

CamocrosiTesibHas padora o0y4yarommxcst Nel0
Pemenne 3amau

Tema 5.2. Mexanuueckue
" 3JIEKTPOMATHUTHbIE
BOJIHBI

Coaep:xanue yueOHOro MaTepuaJa:

Mexanuueckue BOJHBI, ycioBusi pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs! U
JuHa BoJHBL. [lomepeuHble M MpooibHbIE BOJHBL. MHTepdepenuus u audpaxius
MexaHuueckux BOJH. 3ByK. CkopocTh 3ByKa. ['pomkocTh 3Byka. Beicora ToHa. TemOp 3Byka.
ONEKTPOMarHuTHHIE BOJHBL. YCJIOBMSI H3JIyYEHHUs DJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opueHrtanus BekTopoB E, B, v B anexrpomarautHoi BoiHe. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHWe, IpeJoMJIeHne, nojspusanus, audpakuus, uHTepdepeHius. CKoOpocTh
9JIEKTPOMArHUTHBIX BOJH. IIIKkayia alneKTpOMarHuTHBIX BOJH. IIpuMeHEeHHe 27€KTpOMarHuTHBIX
BOJIH B TexHUKe U ObiTy. [IpuHLIMIBI paguocBs3M M TeleBUIACHHA. Paauonokarius.
Onekmpomaznumnoe 3azpsa3Henue okpyxcaroujell cpeowl ™

CamocrosiTesibHas padora o0y4yarommxcest Nell
CocraBneHue mioccapusi ¢ OHpEIeNeHUsIMH MO TeMe «MeXaHHMYeCKue M IEKTPOMAarHUTHbIE
BOJIHBI»

Tema 5.3. OnTuka

ConepxaHue y4eGHOro MaTepuaJia:

OK 07
I[IK1.1
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I'eomeTrpuueckas ontuka. [IpsMonvHeiiHOE pacipoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. Toueunslit HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OoTpakeHus cBeta. [locTpoenue
n300paxkeHU B TUIOCKOM 3epkaie. Ilpemomienue cBera. 3aKkOHBI MPEIOMIICHHS CBETa.
AOCOIOTHBIN TOKa3aTens npenomiieHus. [lomHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbiit yroiu
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucnepcusi ceera. CioxHblil coctaB 6emoro cBeta. LIer.
Cobuparonue u paccenBaromue auH3bl. ToHkas nuH3a. POKYCHOE PAaCCTOSHUE U ONTHYECKast
cwiia TOHKOM nuH3bL. [locTpoeHune n300pakeHUl B COOMPAIOIIMX W PACCEUBAIOIIMX JIMH3aX.
@opMysa TOHKOM JMH3Bl. YBelW4YeHUe, JaBaeMoe JuH30W. Ilpenmensl npuMmeHMMOCTH
reoMeTpuueckoil ontuku. BomHoBas ontuka. HWutepdepenmus cBera. KorepeHTHble
WUCTOYHUKHA. YCJIOBHS HAONIOACHUS MAaKCUMyMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHON
KapTUHE OT ABYX CHMH(A3HBIX KOT€PEHTHBIX UCTOYHHKOB. Judpakuus ceera. Judpakunonnas
pelierka. YciaoBUe HaONIOAEHUS TVIAaBHBIX MAKCUMYMOB IPH IMaJI€HUUM MOHOXPOMAaTHYECKOIO
cBeTa Ha T PAKIIUOHHYIO pemeTky. [lonapuszayus ceema™

JlabopaTopnasi pa6ora Nel3
OmnpeeneHne oKa3ares MPeIOMICHHUS CTEKIIa
JlabopaTopnas padora Nel4

HccnenoBanue cBOMCTB M300paskeHUM B JTMH3aX 6
JlabopaTopnas padora Nel5
HabmtoneHue nucnepcuu cBeTa
Paznen 6. OcHOBBI CIENMATBLHOM TEOPHH OTHOCHTEIbHOCTH 5
Tema  6.1. Ocnosbl | Conep:kanue yueOHOro MaTepuaa:
TEOpHHU I'paHnuBpl NPUMEHMMOCTH KJIAaCCHMYECKOM MexaHuku. llocTynaTtel cnenuanbHOM Teopuu OK 01
OTHOCHUTEJIbHOCTH OTHOCUTEJIBHOCTH: HWHBAapUAHTHOCTb MOJYJI CKOPOCTHM CBE€Ta B BaKyyMe, IPHHIMII 4 OK 02
OTHOCHUTENIbHOCTU DHHIITEeHA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U OK 04
COKpAIIICHUE JJIMHBL. DHEPIUs U UMITYJIbC PEISITUBUCTCKON YacTULbl. CBA3b MacChl C DHEPrUEH OK 05
Y UMIYJIBCOM PEJIITUBUCTCKON YaCTUIbl. DHEPTHUs MOKOsI CBOOOTHOM YaCTUIIbI OK 07
CamocrosiTesibHast padora o0yuarommxcs Nel2 1
Pemrenue 3anau
Pasnen 7. KBanToBas pusuka 20
Tema 7.1. Daementsl | Conep:kanue yueOHOro MaTepuaja: OK 01
KBAHTOBOIl ONITUKH ®otonbl. Gopmyna [lnanka cBsizum SHepruM (HOTOHA C €ro YaCTOTOW. DHEPrUs U UMITYIIBC 4 OK 02
¢dorona. Otkpeitue u wuccienoBanue ¢orodpdexra. Omnbitel A.I. CroneroBa. 3aKOHbBI OK 04
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dboTodrddekra. Ypasuenue DiiHmTeriHa s potodddexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenne cBera. Onwitel [1.H. JlebeneBa. Xumudeckoe nedcTBUE cBeTa. TexnHuueckue
yempoucmea U NpaKmuyeckoe npuMeHeHue: Qomosnemenm, @Gomooamuux, COJNHEYHAsS
bamapes, caemoouoo*

CamocrosiTesqbHasi padora Nel3
Pemenue 3agau

Tema 7.2. CrpoeHue
aToma

Conep:kanue y4yeOHOro MaTepuaJa:

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto wactuil. [lmanerapHas MoJenb
atoMa. [locrynarel bopa. M3nyuenue u nornomieHre GOTOHOB MPHU MEPEXOe aToMa C OJHOTO
YpOBHSI 2HEpruu Ha Apyroil. Buawl criekTpoB. CHekTp ypoBHEH SHEPrud aTromMa BOJOPOJA.
BonnoBeie cBoiictBa wactuu. Bomnel ne bpoiinsa. KopnyckynspHO-BOTHOBOM Iyau3M.
CrioHTaHHOE U BBIHYXKJEHHOE M3iaydeHue. Judpakuus 31eKTpoHOB B KpUCTaIIaX. Y CTPOWCTBO
U TOpUHOUO paboThl Jazepa. Texnuueckue ycmpolicmeéa U HpAKMUYEcKoe NpuUMeHeHue:
CHEeKMPAnbHbLIL AHANU3 (CNeKMPOCKON), lazep, K8AHMO8blll KoMnviomep *

JlabopaTopHas padora Nel6
HabmroneHne mmHeuaToro crekrpa

Tema 7.3. AToMHOe AP0

Conep:xanue yueOHOro MaTepuasa:

DKCIepUMEHTBI, JJOKa3bIBAIOIIME CIOKHOCTh CTpOEHMs sapa. OTKpBITHE pPajHOaKTHUBHOCTH.
OmnbiThl Pezepdopna no onpeeneHnio cocTaBa pajnoakTUBHOTO u3nydeHus. CBoiicTBa anbga-,
Oera-, ramMma-u3inydyeHus. BiusHue paauoOaKTUBHOCTH Ha >KHMBBIE OpraHu3mbl. OTKpbITHE
npoToHa M HeWrtpoHa. Hykmonnas wmopens snapa ['eiizenOepra-liBanenko. 3apsan snipa.
MaccoBoe uucino siapa. M3otonsl. Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
I'amma-uznmyuenue. 3akOH paguOaKTHBHOIO pachajga. OHEPrus CBSI3M HYKJIOHOB B sIpe.
Anepurie cunbl. Jlepext maccol siapa. SAnepusie peakuuu. JleneHue u cuHTe3 saep. SAnepHbIi
peaktop. TepmosimepHbiit cuHTe3. IIpobimembl W MEpPCHEKTUBBI  AJEPHOW SHEPreTHKH.
DKOJIOTUYECKHE AaCMeKThl SJAEPHON DHEPreTUKH. OJeMeHTapHble YacTulbpl. OTKphITHE
MO3UTPOHA. MeTo bl HAOMIOIEHUS] U PETUCTPALMU dJIEMEHTApHBIX YacTull. PyHIaMeHTalbHbIe
B3anmMoJieiicTBus. EquHCTBO (hr3nueckoi KapTUHBI MUpa

CamocrositesibHas padora Nel4
Pemnrenue 3anau

OK 05
OK 07
IIK 1.1

Pasznea 8. DiaeMeHTHI aCTPOHOMHUM U ACTPOPUINKH

Tema 8.1. DuaeMeHTsI \ Coaeprxanue yueOHOIro MaTepuaJa:

oo N

OK 01
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aCTPOHOMMH
acTpopusuxku

Drarbl pa3BUTHsI aCTpoHOMUH. [IpUKIaHOE 1 MUPOBO33pEHUYECKOE 3HAUYECHHE aCTPOHOMHUHU. Brn
3Be3qHoro HeOa. CosBe3nusi, spKUe 3BE3/bl, IUIAHETHI, MX BUANMOE ABMKeHHE. CoNHEYHas
cucrema. Ilmanetsl 3eMHOM rpynmbl. [Inmanersi-rurantel. Manbie Tena COTHEYHON CHUCTEMBI.
Connne, ¢orocdhepa u armocdepa. ConHeyHass akTHBHOCTh. Mcrounuk sHepruu ConHIA H
3Be3/. 3BE31bl, WX OCHOBHBIC XapaKTePUCTUKH. JluarpamMma «CHEKTpalbHBIM KJlace —
CBETHMOCTEY. 3BE3bI IJIaBHOH MOCICA0BATCILHOCTH. 3aBUCHMOCTE «MAacCa — CBETUMOCTEY JIJIS
3B€3]l TJIaBHOM IOCIIeNOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. (CoBpeMeHHBbIE
MPEACTABICHUSI O MPOUCXOXKJICHMH M 3Boitonuu CoNHI@ U 3BE3/. OTamlbl JKU3HU 3BE3/I.
Mueunsiii [1yTs - Hama ['anaktuka. CninpanbHas cTpykTypa ['anakTuku, pacnpezeneHue 3Be3],
raza u neumd. [lonoxxenne m jBmkenue Connna B I'anaktuke. Tumnbl ragaktuk. Ilmockas u
chepudeckas mojacucTeMbl ['ajakTuku. PaguoramakTukyu W KBaszapbl. UepHbIC IBIPBI B sIpax
ranakThk. Beenennas. Pacimpenne Beenennoit. 3akon Xa66mna. Pasderanue ramaktuk. Teopus
Bonbmioro B3pbiBa. PenukrtoBoe m3myueHwe. MacmtabHas  cTpykTypa BceneHHOM.
Mertaranaktuka. Hepernenusle npo06jieMbl aCTPOHOMHUH

JlaGopaTopHas padora Nel7

OK 02
OK 03
OK 05
OK 07

Habrotenne ocHOBHBIX co3Be3quii CeBEpHOTO MONyIMAPHsI U IPKUX 3BE3]T 2
IIpomexyTouHas aTTecTanmsA (IK3aMeH) 30
Il cemecTp:
MAKCHMAJIbHAs HATPY3Ka: 112
o0s13aTeJIbHAsI HATPY3Ka: 72
hERIVLE 54
J1abopaTopHbIe padoThl: 18
CaMOCTOsITe/IbHasI padoTa: 10
NPOMEKYTOYHAS aTTeCTANMS: 30
3a roa:
MaKCHMAJbHAsl HATPy3Ka: 180
o0s3aTeJIbHASI HATPY3Ka: 125
JIEKIHU: 91
J1abopaTopHbIe padoThbl: 34
CaMoCTOsITeIbHAs padoTa: 25
NMPOMEKYTOYHAS aTTeCTANMS: 30
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*
IIpogpeccuonanvro opuenHmuposanHle d1eMeHmbl COOEPHCAHUSA
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATEPHAIBHO-TEXHHYECKOMY 00ecnedeHH o

B cootBercTBum ¢ TpeboBanmsimu @I'OC COO k mMaTepualbHO-TEXHHYECKOMY 00€CTIeUeHUTO
yueOHOro mporecca 06a30Bblii ypoBEeHb Kypca ()M3MKH Ha YpOBHE CpPEIHEro o0mero odpa3oBaHus
M3y4yaeTcss B YCIOBUAX KaOwHeTa ¢Gu3uku. B kabuHere GU3MKM HMMeEETCs HEOO0X0auMOe
nabopaTtopHoe 00OpYJIOBAHKE JJIsi BBIOJHCHHS YKa3aHHBIX B pabodeil mporpamme MpakTUYECKUX
3aHATUA M J1a0OpaTOpHBIX pPabOT W JEeMOHCTpalOHHOEe o0opynoBaHue. JleMOHCTpallOHHOE
obopynoBanue (GOPMUPYETCS B COOTBETCTBHUHM C MPUHIIMIIOM MHUHUMAIBHOW JOCTATOYHOCTH U
o0ecrieurBaeT MOCTAHOBKY MEPEUUCICHHBIX B pabodeil mporpamMme KIFOYEBBIX JEMOHCTPALMMA s
WCCJICTOBAHMS M3Y4aeMBIX SBIICHUI M MPOIIECCOB, IMITUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, HX
TeXHUYeCKUx mnpumeHeHuil. JlaGopaTtopHoe oOopyaoBaHue sl Ja0OpPaTOpPHBIX paboT H
MPAKTUYECKUX 3aHATUH (POpMHpYyeTCs B BHUJAEC TEMAaTHYECKMX KOMILJICKTOB M OOECIICUMBACTCS B
pacuére OAHOrO KOMIUIEKTa Ha JByX oOywaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOTO
000pyIOBaHUS TIOCTPOCHBI HA KOMIUIEKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX U ITU(POBEIX TPHOOPOB, a
TaK)ke KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE€ LHU(POBBIX TabOpaTopHil.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMITJIEKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- MpoeCCHOHAITBEHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepHasl JUist mpoBeieHus JuddepeHIIMPOBAHHOTO 3a4eTa U SK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecIieueHUEeM;

- IPOEKTOP C IKPAHOM;

- 3amel  (OuOiMOTEKa, YMTAJBHBIA  3ad1 C  BBIXOJAOM B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHYIO C€Thb UHTEPHET).

ITpuMepHbIii epedeHb JeMOHCTPALIMOHHOTO U J1a00paTOPHOro 000pyI0BaHUS:
nudposas madoparopusi Mo GU3UKE IS IPETOoaBaTEeNs;
nudposas nadopatopus 1o Gusuke g 00yyaroImerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMILJIEKT /17151 TaOOpaTOPHOI0 MPaKTUKyMa IO OITHKE;
KOMIUIEKT /715 TAOOpaTOPHOTO MPAKTHKyMa 0 MEXaHHKE;
KOMIUIEKT JJs  JJaOOpaTOpHOrO  NPakTUKyMa MO  MOJIEKYJSIpHOH  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJIsl JIAOOPaTOPHOIO MPAKTUKyMa MO JIEKTPUUECTBY (C TE€HEPATOPOM);
8. KOMIUIEKT /I M3ydeHUs] BO30OHOBISEMBIX HCTOYHHKOB SHEPTHH (COTHEYHOH, BETPOBOM
SHEpruu, OMo-, MEXaHUYECKON U TEPMOIJIEKTPUUECKOIN SHEPTeTUKH);
9. ammepmerp 1a0OPAaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIH;
11. xonmopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TEIT;
12. TepmomeTp 1a0OpaTOPHBIIL;
13. KOMIUIEKT I M3y4eHHUsST OCHOB MEXaHUKH, THEBMATUKHA M BO30OHOBIISIEMBIX HCTOYHUKOB
SHEpIuu;
14. Gapomerp-anepous;
15. 650k mUTaHUS PETYIUPYEMBIi;
16. BeO-kaMepa Ha IMOJABMKHOM IITATHBE,
17. Bugeokamepa i1t pabOTHI C ONTUYECKUMHU PUOOpaMU;

ocoarwhE
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

TeHEPATOP 3BYKOBOU;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIN;

KOMIUIEKT MOCY bl JEMOHCTPALMOHHOM C IPUHAIEKHOCTSIMU;
MaHOMETp JKUJKOCTHOU JEMOHCTPAaLlMOHHBIN;

METpP JAEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIO{bEMHBIN;

IITATUB JIEMOHCTPAIIMOHHBIN (PU3UUECKHIA,

JNEKTPOIUINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBICHUSIM;
Ha0Op AEMOHCTPALIMOHHBIN 110 JUHAMUKE BPALIATEIbHOIO IBUKEHHUS;
Ha0Op AEMOHCTPALIMOHHBIA [0 MEXaHUYECKUM KOJICOAHUSIM;
Ha0Op AEMOHCTPALIMOHHBIM BOJIHOBBIX SBJICHUM;

BEJIEPKO ApXxumena;

MasTHUK MakcBeia;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TS IEMOHCTPAIMKA aTMOC(EPHOTO JABIICHHS;
IIPU3Ma, HAKJIOHSIOLIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIH;

COCY/Ibl COOOLIAIOIIUECS;

CTaKaH OTJIMBHOM JIEMOHCTPAllMOHHBIN;

TpyOKa HbIOTOHA;

1ap nackas;

Ha0op AEMOHCTPALIMOHHBIN IO MOJIEKYJISIPHON (PU3MKE U TEIIJIOBBIM SBJICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO Ta30BBIM 3aKOHAM;

Ha0op KaWIISPOB;

TpyOKa JJi JEMOHCTPALIUH KOHBEKIIUU B XKHUJKOCTH;
LIMHPBI CBUHIIOBBIE CO CTPYTOM;

1ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop Ban-ge-I'paada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIUKAX;

KOMIUIEKT ~ OpUOOpPOB M NPUHAMISKHOCTEH A7 JIEMOHCTpallid  CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH,

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

KOMIUIEKT MPUOOPOB ISl U3yYEHUS MPUHITUIIOB paAHONIPHEMa U paTuoIepeiayun;
KOMIUIEKT IPOBO/IOB;
Mar"uT JyrooopasHblii;
MArHMUT MOJIOCOBOW JIEMOHCTPAILIMOHHBIN;
MaIIfHa IeKTPodOopHas;
MAasITHUK AJIEKTPOCTATUYECKU;
Ha0Op MO U3YUEHUIO MATHUTHOTO TIOJIS 3€MIIH;
Ha0Op JEMOHCTPAIIMOHHBIN TT0 MATHUTHOMY ITOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPAIIMOHHBIH 110 TOTYITPOBOIHUKAM;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 TIOCTOSTHHOMY TOKY;
Ha0Op IEMOHCTPAIIMOHHBIH 1O NIEKTPUIECKOMY TOKY B BaKyyMe;
Ha0Op JEMOHCTPAIIMOHHBIN IO YJIEKTPOIMHAMUKE;
HaOOp JJIs IEMOHCTPAIIUN MaTHUTHBIX TTOJIEH;
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69. HaOop /7151 IEMOHCTPAIMH AIEKTPHUUECKUX MOJICH;

70. TpanchopmaTop yueOHBI;

71. majouka CTeKISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeniku MarHUTHBIC Ha IITATHBAX;

75. cynTaH 3JIEKTPOCTATUUECKHUIA;

76. ITaTUBBI U30JUPYIOIINC;

77. 3EeKTPOMarHuT pa30oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOJTHOBOM ONTHKE;

80. creKTpoCcKoI NBYXTPYOHBIIA;

81. Habop creKTpanbHBIX TPYOOK C HICTOYHHUKOM IMUTAHUS;
82. yctanoBka 115 u3ydeHust Gporodddekra;

83. Habop 1eMOHCTPAIIMOHHBIN IO IOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HaTJISAHBIX TTOCOOUH IS TOCTOSTHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB I OPOPMIICHHUS KAOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUECOHBIX TAOJIHII.

[IpumepHBIii MepedyeHb JIEMOHCTPAIMOHHOTO U J1a00paTopHOro 00OpYAOBaHUS HOCUT
pEKOMEHIaTeNbHbIN XapaKTep.

[Tpu Hanuuuu He0OXOUMOTO 000PYAOBAHUS 3aHITHS MO (PU3UKE B HEKOTOPBIX CIyYasX MOTYT
IIPOBOAUTHCS B UMEIOLIUXCSI B 00pa30BaTeIbHON OpraHU3alli MAaCTEPCKUX WM JJaOOpaToOpHsIX.

3.2 UndopmanuonHoe odecriedenne 00y4eHus

Ilepeyenb HMcCHOJIB3yeMbIX Y4eOHbIX HM3AaHMi, UHTepHeT-pecypcoB, AONOJHUTEIbHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHomormueckuii mpodmib : y4eOHHMK Ui 00pa3oBaTENbHBIX OpraHH3aIHH,
peanu3yromux o0pa3oBaTesbHBIE TPOrpaMMbI cpeld. mpo¢. obpasoBanus : B 2 u. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : M3natensckuit meHTp «Axagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. Owuszuka. TexHomoruveckuid mpoduiap : y4eOHHK IUIsi 0Opa3oBaTENbHBIX OPTaHU3AIHiA,
peanu3yonmx o0pa3oBareibHble MPOrpaMMbl cpel. mnpod. obpazoBaHus : B 2 4. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : Uznarenbckuil meHTp «Axanemusi», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®wmsuka. TexHomormueckuid mnpodwis. COOpHHK 3amad : yded. mocobme Uit
00pa3oBaTEeNbHBIX OpraHU3alMi, pealu3yoUMX o00pa3oBaTeibHbIE MPOTrPaMMBbl  cpel. Hpod.
oOpazoBanus : B.®. [Imutpuena. — 5-e¢ usn., crep. — Mocksa. : MznaTenbCckuii HEHTp «AKaaeMus,
2025. — 256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTeIbHbIE HCTOYHUKH:

4. Msxumes, I'. 5. ®usnka : 10-if kmacc: 6a30Bblil U yrayOJE€HHBIH ypoOBHH : y4eOHUK /
I'. 1. Mskumes, b. b. Byxosues, H. H. Cotckwuit ; mon penakmueit H. A. TTapdentreBoit. — 10-e u3n.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0nOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/335051

5. Msxkumes, I'. fI. ®usuka @ 11-if kimacc: 0a30BbId U yriIyOJAEHHBIN YpPOBHU : y4yeOHUK /
I'. 4. Mskuies, b. b. byxosies, B. M. Uapyrun ; nox pegakuueit H. A. IlapdentseBoil. — 11-e uzn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 3ME€KTPOHHBIH
// Jlanb : anekTpoHHO-0MOIHOTeuHas cuctema. — URL: https://e.lanbook.com/book/335054

6. Kacpsanos, B. A. ®usuka: 10-ii kinacc: yriayOnéHHbINA ypoBeHb : yueOHUK / B. A. KacksHoB.
— 11-e u3n., crep. — Mocksa : Ilpocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr :
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https://e.lanbook.com/book/335051
https://e.lanbook.com/book/335054

AJIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-OUOINOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/334853

7. KacesnoB, B. A. ®wusmka: 11-ii kmacc: yrayOn€HHBIH ypoBeHb : Y4YeOHUK /
B. A. KacesinoB. — 11-e¢ usn., crep. — Mocksa : IlpocBemenune, 2023. — 493 c¢. — ISBN 978-5-09-
103622-0. — Tekct : snexkTpoHHbId // JlaHb : >1meKTpoHHO-OuMONMoOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877

8. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CPEAHETO MPO(HECCHOHATBHOTO 00pa30BaHuUs
: yueObHoe nocodue nys cro / H. M. Poraues, O. A. JleBuenko. — 3-¢ u3j., crep. — Cankr-IlerepOypr
: Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Tekcrt : aneKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexxum mocryma: Juist
aBTOPH3. TI0JIb30BATEIICH.

9. JlorBunenko, O.B. ®uszuka + ellpwioxenue : yueOnuk / Jloreunenko O.B. — MockBa
:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950 . — Tekcr
: QIIEKTPOHHBIN. (DJIEKTPOHHOE U3JIAaHHKE).

10. Jlorsunenko O.B. ®usuka. [Ipaktukym : yae6Hoe nocobue / Jlorsunenko O.B. — MockBa
:KuoPyc, 2022. — 358 c¢. — ISBN 978-5-406-09966-7. — URL.: https://book.ru/book/944582 . —
TekeT : 2IeKTPOHHBIN.

IIepeuens UHTEpPHET-pEcypcoB:

8. Emmnas xomrekums mmQpoBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

9. KM-mkomna. — Pexxum nocryna: http://www.km-school.ru/ ;

10. OrtkpeoiTas ¢buzuka. Pexum JIOCTYyTIA:
http://www.physics.ru/courses/op25part2/design/index. htm

11. Inarpopma SAKmacc. — Pexxum nocryma: http.//WWW.vaklass.ru :

12. Poccuiickas 3yeKkTpoHHas mkoia. — Pexxum nocryna: http://www.resh.edu.ru/;

13. ®wusuka. — Pexxum mocryna: http://www.fizika.ru;

14. ®UIIA (BIIP 11 knacc). — Pexxum nocryna: http://www.fipi.ru/ ;

15. DnexTpoHHBIN yueOHUK. — Pexxum noctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Kontpoar m omenka pesynpratoB ocBoeHuss OVIIL.11 ®usumka packpbIBaloTCs uepe3
JMCLUIUIMHAPHBIE pE3yJbTaThbl, HAIIPaBICHHbIE Ha (OPMHUPOBAHHE OOLIMX U NMPO(HECCHOHAIBHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeEMaM COJEepKaHus y4eOHOTro MaTepuania.

[Ipomexxyrounas arrectarus — B popme auddepeniiupoBanHoro 3adera (1 cemectp), B hopme

sK3aMeHa (2 cemectp).

Kon u HaumeHoBaHue
(bhopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum o1leHOYHEBIX
MEPONPHUITUI

OK O01. BsiOupath cmocoOsb
peleHus 3aj1a4
npodecCuOHATHHON

ACATCIIBHOCTH TIPUMCHHUTCIIBHO
K pa3jIMYHbIM KOHTCKCTaM

Pasnen 2. Temur 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Paspmen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

To/c*

OK 02. HUcnons3oBarts
COBpPEMEHHBIE CPEJICTBA TIOKCKA,

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.

a”HaJIM3a u untepnperannu | Paznen 4. Temsr 4.1., 4.2., 4.3
uH(popMauu u |Paznen 5. Temnr 5.1., 5.2., 5.3.
nHpopmarnmoHHeie  TexHosoruu | Pazgen 6. Tema 6.1

JUIst BBIIIOJIHEHUS 3amad | Pasmen 7. Temnr 7.1, 7.2, 7.3
npodecCuoHAIbHON Pazgen 8 Tema 8.1
JIEATEIbHOCTH ITo/c

OK 03. [Inanuposats | Paznen 1. Tema 1.1

u peanu3oBbiBaTh coOcTBeHHoe | Pazgen 3. Temst 3.1., 3.2., 3.3.
npodecCuoHaAIbHOE u | Paznmen 4. Temw1 4.1.,4.2., 4.3
JUYHOCTHOE pa3Butue, | Paznen 8 Tema 8.1
MpeIPUHIMATETbCKYIO ITo/c

JIEITENHHOCTD B

npodeccuoHaIbHON cepe,

HCIIOJIb30BAaTh 3HAHUS

N0 TpaBoBOH M (hUHAHCOBOU
rPAMOTHOCTH B Pa3iIMYHBIX
JKU3HEHHBIX CUTYaLMX

OK 04. OddexTuBHO
B3aMMO/JICHICTBOBaTh U paboTaTh
B KOJUIEKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2, 3.3.

Pasnen 4. Temer 4.1., 4.2., 4.3

Paszpen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyiiecTBiiTh yCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccutickoit denepanun C
y4eTOM 0coOeHHOCTEN

COIIMAIIBHOTO W KYJBTYPHOTO

Paszgen 1. Tema 1.1

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pa3znen 6. Tema 6.1

YCTHBIN OIIPOC;
(GpOoHTaNbHBIN OIPOC;
KOHTpOJIbHAS paboTa;

HabJt0IeHuE 3a

BBIIIOJIHEHUEM
nabopaTopHBIX padorT;
npakTH4ecKue paboThl

(pelieHre Ka4eCTBEHHBIX U
pacueTHBIX 3a7a4);
IPAKTUYECKUE 3aHSTHS;
TECTUPOBAHUE;
peleHne Kerc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKUX 3aTaHHUI
npodeccnoHaNbHOM
HaIpPaBJIEHHOCTH;
BBINIOJIHEHHE 3aJaHUI
IIPOMEKYTOUYHON
aTTecTalluu

Y TIpodeccrnonanbHo opueHTHPOBAHHOE COIEPKAHHE.
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KOHTEKCTA Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 07. CopeiictBoBath | Pasnen 2. Temnr 2.1., 2.2., 2.3.
COXpaHEHUIO okpyxaromeit | Paznen 3. Temnr 3.1., 3.2., 3.3.
Cpelibl, pecypcocOepexenuto, | Paznen 4. Temsr 4.1.,4.2., 4.3
MIPUMEHSTh 3HAHUS 00 | Pasgen 5. Temnr 5.1., 5.2., 5.3.
U3MEHEHUHU KiuMmata, npuHuunsl | Pasgen 7. Temsr 7.1, 7.2
OEpEIKITUBOTO Npou3BOACTBa, | Paznen 8 Tema 8.1
apdexTuBHO  neiictBoBath B |[lo/c
Ype3BbIYAITHBIX CUTYaIUSIX
[1IK 1.1 Bemonssare pa6otsr 1o | [lo/c

TEXHUYECKOMY  OOCITY)KHBAHHIO
000pyI0BaHUs
pacrpeeTuTeNbHbIX YCTPOUCTB
ANEKTPUYECKUX MOJACTAHIUU U
cered HampsbkeHuem 10 110
KUJIOBATT BKIIIOYUTEIIHFHO
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5. IIEPEYEHb UCIIOJIB3YEMbIX METO/J0OB OBYUEHU A

5.1 IlaccuBHBbIE:

- JNIEKIUU TPAJUIMOHHBIE 0€3 MPUMEHEHHUs MYJIbTUMEIUIHHBIX CPEACTB M 0€3 pa3IaTOuyHOro
Marepuaa,

- IeMOHCTpanus y4eOHbIX (PUIBMOB, Ta00PATOPHBIX OMBITOB,;

- pacckas;

- CEMUHAPBI, MPEUMYIIECTBEHHO B BHJIE OOCYKJICHUS JIOKIAJI0B CTYICHTOB 110 TEM U HHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE M KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTCHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyovekma ¢ 00y4arouumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCIU).

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- AKTUBHBIC | UHTCPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- JICTIOBBIE U POJIEBBIC UTPBI;

- UTPOBBIC YIIPAKHCHUS;

- TBOPYECKHUE 33/1aHUS;

- KpYTJIbIe CTOJIBI (KOH(GEPEHIIMH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- pelICHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJ MOJ1YJILHOTO O0yUEeHHSI,

- IPAKTUICCKHUI IKCIICPUMECHT;

- 00y4YeHHE C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX 00YYArOIIUX TPOTPaAMM.

(3aumooeiicmeue npenooasamensi Kak cybvekma ¢ 00OVUAIOWUMCA KAK CYOBbEKmMOoM
NO3HABAMENLHOU 0eSIMENbHOCU).
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