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1. OBILIASI XAPAKTEPUCTHUKA PABOUYEN NPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
OVYIIL.11 ®U3UKA

1.1 Mecro y4eOHOro mnpeagMera B CTPYKType OCHOBHOH Npo¢deccHOHAJLHOM
00pa30oBaTeILHON POrPAMMBI:

Oo6meoOpa3oBatenbHblil yueOHbIi nmpeamer OVYIL.11 ®usuka sBusieTcss 005M3aTENHHON YaCThIO
001eo0pazoBaTeslbHOrO MUKIa oOpa3zoBarenbHON mporpammbl B cooTrBeTcTBUU ¢ PI'OC CIIO mo
cinenuanbHocty 13.02.07 OnektpocHabxeHue (yTBEpKAeH npukazoM MuHnpocsenienus Poccuu
Nel76 ot 20.03.2024 1.). Pabouas mporpamma OVIIL.11 ®usmka paspaboTaHa B COOTBETCTBUHU C
OI'OC COO (B pneHcTByIOLIEH pemakuM) M € YYETOM MpHUMEpHOH paboueil mporpamMmbl
oOuieoOpa3zoBarenbHOM  AuCUMIUIUHBL  «Dusznkay st  npodeccuoHANIbHBIX  00pa30BaTeNIbHbBIX
opranuszanuii UPIIO (yrBepxnaeHna Ha 3acemanuu Ilegarornueckoro coera ®I'BOY AIIO UPIIO
npotokoioM Ne6/2025 ot «18» anpens 2025 r.).

[Tpu peanuzanuu pabodell MporpaMMbl MOTYT MCIOJIB30BATHCS Pa3IUYHbIE 00pa30BaTEIbHbIC
TEXHOJIOTUH, B TOM YKCJIE JUCTAHIIMOHHBIC, DJIEKTPOHHOE O0YUYECHHE.

Pabouas mporpamma ydebnoro mpeamera OVIL11 ®dwusmka MokeT OBITH HCIIOIB30BaHA B
npodeccnoHanbHOM MOJATOTOBKE, IMEPENOArOTOBKE M MOBBIIICHHH KBaIH(PHUKAIMK pabodux 1o
npodeccusm:

15894 OnepaTtop nocra LEeHTpaIu3alum;

18401 Curnamnucr;

17244 TlpueMocaaTuuk rpy3a u Oaraxa;

25337 Omnepatop 1o 06paboTKe MEPEBO30YHBIX IOKYMEHTOB;

18726 CocraBHuTEIb ITOE3/IOB;

16033 OnepaTop COpTUPOBOYHOM TOPKH;

25354 Oneparop npu AeKYPHOM IO CTAHLIUH.

B yuebnbix mianax OITOII-IITICC3 yueOnsiii mpeamer OVYIL.11 ®dusnka BXOAUT B COCTaB
00111e00pa30BaTeIbHOM MMOATOTOBKH, (OPMHPYEMOM M3 00sS3aTeNIbHBIX NPEAMETHBIX oO0acTei
OI'OC COO mna cnemuansHocte CIIO. C yuétoM mnpoduist ocBauBaeMoOW CHEIHATIbHOCTH
OVII.11 ®usuka peanusyercst Ha IEPBOM Kypce.

1.2. lleqs ¥ niIaHUpPyeMble pe3yJIbTaThl OCBOCHHS y4eOHOI0 nmpeaMera

1.2.1. Leau yuyeOHOTO npeamera:

Conepxxanue padoueit mporpammbsl OVIIL.11 ®u3nka HanpaBIeHO Ha JOCTHXKEHHE CIIETyIOIUX
Lenen:

* (opmupoBaHue MHTEpeca U CTPEMJICHHUs 00yYarolMXCsl K HAyYHOMY M3YUYEHHIO MPHUPOJIBL,
PA3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CH0C06HOCTCI\/JI;

* pa3BUTHE TMPEACTaBICHUM O HAy4yHOM METOA€ IO3HaHusi U  (QOopMHUpOBaHUE
HCCICO0BATCIILCKOIO OTHOHMICHUS K OKPYXKAIOIIHUM SABJICHUAM

* (opMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3Y4YEHUS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKH;

* (opmupoBaHue yMEHUN OOBACHATH SBICHHUS C MCIOJIb30BaHMEM (HU3UUECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

* (opMupOBaHUE NPEACTABICHUI 0 POIN (HUZHUKHU IS Pa3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTukeHue 3Tux 1eseil ooecrneunBaeTcsl pelieHueM CIIEAYOINX 3ajay B [POLIecce U3yUeHUs
Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHMsL:

* MpHOOpETeHHE CUCTEMbl 3HaHUM 00 oOmMX (QU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKJIIOYAs MEXaHHKY, MOJEKYJSIPHYIO (U3HKY, HJIEKTPOJAMHAMHKY, KBAHTOBYIO (DU3UKY W
AJIEMEHTHI ACTPOPUUKH;

* (opMupoBaHUE YMEHHUIl NPUMEHITh TEOPETHUECKUE 3HAHUS A OOBSCHEHUs (PU3MUECKUX
SBJICHUH B IIPUPOJIE U JUI IPUHATHUS IPAKTUUECKUX PELICHNH B IOBCEIHEBHOMN KHU3HU;



* OCBOEHHME CIOCOOOB pelIeHMs Pa3IMYHBIX 3a/1a4y C SBHO 33JaHHON (DU3MUECKON MOJENBIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE co3JaHue (U3MYECKON MOJENH, COOTBETCTBYIOIIEH
YCIIOBUSIM 3a71auu;

* MoHMMaHue (U3MYECKUX OCHOB W MPHUHIIUIIOB JCHCTBHUS TEXHHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

* OBJIAJCHHE METOJAaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W TPOBEIACHUSA (PU3HUECKUX
SKCHEPUMEHTOB, aHalIM3a W HUHTEpPHpeTanud HWHPOPMALUHU, ONPEACTICHHUS JOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;

* CO3/aHuE€ YCJIOBUW JJs Pa3BUTHUS YMEHHUH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPUYECKOU
NeSITeIbHOCTH.

Ocobennocmo ghopmuposanus cOBOKYNHOCMU 3a0ay U3y4eHUs U3UKY 015 CUCeMbl CPeOHe20
npogheccuoHanbHo20 06pPaA3068aHUs 3AKII0UAEMC s 8 HeOOX0OUMOCMU Pearu3ayuu nPpogpheccuoHaIbHOU
HAanpasieHHOCmU  peulaemvlx 3a0ay, yu4éma ocodenHocmel cghepvl OesmenbHocmu  0yOyWuUx
Cneyuanucmos.

Ilpoepamma no @uszuxke npedocmasnsiem 03MONCHOCMb Ol  Peanu3ayuu  pasiuyHvlx
MemoouyecKux no0xX0008 K op2aHuzayuu ooyyerus gusuke npu ycio8uu COXpaneHus oos13amenbHouU
yacmu cooepaicanust Kyped.

B pesyabTare ocBoeHUs1 YUeOHOI IMCHHMIIJIMHBI 00y4YaIOIIMNIACS J0/KeH

yMeThb:

- OTHCHIBATh U OOBSICHATH (PU3NYECKHE SBICHUS M CBOICTBA TEIl: ABM)KEHHE HEOCCHBIX TE H
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUJIKOCTEH U TBEPIBIX TEI; JIIEKTPOMATHUTHYIO
MHAYKIHUIO, PacIpOCTPAaHEHHUE 3JICKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; M3IYyYCHHE H
TIOTJIOIICHHUE CBeTa aTOMOM; (pOoT0dh(DHEKT;

- OTJIMYATh TUTIOTE3bI OT HAYYHBIX TCOPHIA;

- IeNaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX JTaHHBIX;

- IPUBOJUTH MTPUMEPHI, IIOKA3BIBAIOIINE, YTO: HAOIIOACHUS U IKCTIEPUMEHT SIBJISIFOTCS OCHOBOU
IUIs. BBIJBMO)KEHUS TUIIOTE3 M TEOPHil, MO3BOJISIOT MPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BBIBOJOB;
¢buznveckas TeOpHs JaeT BO3MOKHOCTh OOBSCHSTh H3BECTHBIC SIBJICHUS MTPUPOJIHI M HAyYHBIC (DAKTHI,
MIPEJICKa3bIBATh €Ill€ HEU3BECTHBIC SIBICHUS;

- TpPHUBOAWTH TPUMEPHI MPAKTHUYECKOTO WCIONB30BaHMU (PU3MUYECKNX 3HAHHNA: 3aKOHOB
MEXaHHWKH, TEPMOAWHAMHUKH W  DIEKTPOJUHAMHKHA B  DJHEPreTHKEe; pa3IUYHBIX  BHUJOB
AIIEKTPOMATHUTHBIX M3JIyYE€HUH ISl pa3BUTHS PAJAHO W TEICKOMMYHHUKAIMi, KBAHTOBOW (DM3UKU B
CO3JIaHUM SJICPHON SHEPTeTHKH, Ja3epOB;

- BOCIIpUHUMATD U Ha OCHOBE MOJYYSHHBIX 3HaHUI CaMOCTOSITEIHbHO OLIEHUBATh HH()OPMAIIHIO,
cozepxkairytocs B coobmenussx CMU, MHTepHeTe, HaydHO-TIONMYJISIPHBIX CTAThsX;

- IPUMEHSTH MTOJTyYeHHBIE 3HAHUS TIPU PeIIeHUH (pU3MUecKuX 3aay;

- OTIpe/IETATh XapakTep GU3NUYECKOTro npolecca mno rpaduky, tadmauue, Gopmye;

- U3MEPATH P PU3NUECKUX BEIWYHH, MPEICTABISAS PE3yIbTaThl M3MEPEHHH C y4eTOM WX
MIOTPELIHOCTEM;

- HCIIONIb30BaTh TPHUOOPETCHHBIC 3HAHWA W YMEHUS B TPAKTHUYECKOW IESATETBHOCTH W
MIOBCETHEBHOM JKU3HU.

3HATH:

- CMBICN TIOHATHH: (U3MUECKOoe sBIIEHHE, THUIOTEe3a, 3aKOH, TEOpus, BEIIECTBO,
B3aMMOJICHCTBHE, DIIEKTPOMArHUTHOE II0JIe, BOJHA, (DOTOH, aTOM, aTOMHOE SIAPO, MOHU3HPYIOIIHE
W3ITy4eHus, TIIaHeTa, 3Be3/1a, TaJlakThKa, BeenenHas;

- CMBICI (PU3UYECKUX BEJIWYHH: CKOPOCTh, YCKOPEHHWE, Macca, CWia, WMITYJbC, padoTa,
MeXaHU4YecKasi PHEprus, BHYTPEHHsS SHEprus, aOCONIOTHas TeMIepaTypa, CpeaHssl KUHeTH4YecKas
SHEPTHs YaCTHI] BENIECTBA, KOJMYECTBO TEIIOTHI, DJIEMEHTAPHBIH AIEKTPHUECKUH 3apsi;

- CMBIC]I (PU3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMHUPHOTO TATOTEHUS, COXPAaHEHHUS
SHEPTUH, UMITYyJIbCa U JJIEKTPUUYECKOrO 3apsia, TEPMOIMHAMHKH, JIEKTPOMAarHUTHON HHIYKIUH,
¢doroaddexra;



- BKJIaJ POCCUICKHX U 3apyO€XKHBIX yUYEHBIX, OKA3aBIIMX HauOOJblIee BIMSIHHE Ha Pa3BUTHE
busuky.

1.2.2. Ilnanupyemblie pe3yJbTAThl 0CBOCHHUSA 00111€00pPa30BaTEJIbHOI0 YUeOHOro nmpeamera
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mme xommerennuu (mamee — OK) m mpodeccuonanpubie koMmrereHunun (mamee — I1K)
®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMH, METANPEAMETHBIMU U IPEIMETHBIMU pPE3yJIbTaTaMU
o0ydenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npeacraBieHbl B TaOIUIIE:



Kox v HanmenoBanue

IlnanupyemMble pe3yJibTaThbl 0CBOECHHS IPOrPaAMMBI 110 Y4eOHOMY MpeIMeTy

(dopMupyeMbIX O6mue’ Ilpeamernnie’
KOMIIEeTeHI M ii
OK 01. Breibupats | JInuHOCTHBIE pe3yNnbTaThl AOKHBI OTpaxkaTh B yactu | [IP6 1. CdopmMupoBaHHOCTH MPEACTABICHUH O POIH U MECTe
CrocoObl pelIeHusl 3agad | TPYJIOBOTO BOCIUTAHUS: (bU3UKN U aCTPOHOMUU B COBPEMEHHOW HAyYHOUW KapTUHE MHpa, O
npodeccuoHaIbHON - TOTOBHOCTH K TpPYJZly, OCO3HAaHHE IIEHHOCTH MacTepCTBa, | CUCTEMOOOpasylomeld ponu (U3MKA B Pa3BUTUU E€CTECTBEHHBIX
JESITeIIbHOCTH TPYIOIIO0HE; HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKIIaJe POCCUMCKHIX
IPUMEHUTEIBHO K |- TOTOBHOCTb K AaKTHBHOMN JESTENbHOCTH | M 3apyOeKHBIX YUYCHBIX-(DM3UKOB B Pa3BUTHE HAyKW; [TOHUMaHHE
pa3IMYHbIM KOHTEKCTaM TEXHOJOTMYECKOW W  COLUMAIbHOW  HAMpaBIEHHOCTH, | (U3MUYECKON CYIIHOCTHM HAOMIOJAEMBbIX SBJICHHM MHUKPOMUDA,
CIIOCOOHOCTh MHULUUPOBATh, IUIAHUPOBATh U | MaKpoMUpa M MeramMupa; I[OHMMaHUE pOJM aCTPOHOMHH B

CaMOCTOSITEIILHO BBIMOJIHATH TAKyIO JACSITEIbHOCTD;
- HMHTEpeC K pa3muuHbiM chepam mnpodhecCuOHATBHOMI
JIEATEIHHOCTH;

- TOTOBHOCTh H CIOCOOHOCTH K OOpa3oBaHUIO H
€caM000pa30BaHHUIO HA MPOTSHKCHUH BCEH YKH3HU.
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnazgeHue YHHUBEpPCaIbHBIMU Y4COHBIMU
[MO3HABATEIILHEIMU AEHCTBUSIMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITENILHO (hOPMYITHpPOBaTh M aKTyaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

- ONIPEACIIATH MENU JEATSIILHOCTH, 3a7aBaTh MMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

-  BBUIBISITH 3aKOHOMEPHOCTH W  INPOTHBOPEYHUS B
paccMaTpUBaEMBIX SIBIICHUSAX; BHOCUTh KOPPEKTHBBI B
JIESITCIIbHOCTh, OIIGHWBAaTh COOTBETCTBHE PE3yJIbTaTOB
IeJISIM, OIICHUBATh PUCKU TOCTIEICTBUIN eI TEIbHOCTH;

NPAaKTHYECKON JIESATENBHOCTH 4YeJOBeKa M JajbHEHIIeM Hay4YHO-
TEXHUYECKOM DPa3BUTHH, pOJIH (GU3UKK B  (OPMHPOBAHUHU
Kpyrozopa " (QYHKIHOHAJIbHOW TPAMOTHOCTH 4YeNOBEKa JUIS
peILIeHHsI TPaKTHYECKUX 3a/1a4;

ITP6 2. CdopMupoBaHHOCTb YMEHHH pacro3HaBaTh (pusnueckue
SABICHHUS (TIPOLECCHI) M OOBSICHATH WX HAa OCHOBE HM3YYCHHBIX

3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPAMOJIMHEHHOE
JBIDKEHUE, CBOOOJIHOE TMajieHue Tell, IBMKCHHE TI0 OKPY)KHOCTH,
MHepIUs, B3aUMOJAEUCTBUE Tel, KoyiedaTelbHOE JIBUXKEHHE,
pe30oHaHC, BOJHOBOE JBIDKEeHHE, auddys3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHE >XUJAKOCTeH M TBEpIbIX Tel, H3MEHEHUe
oO0bemMa TeJ MpuU  HarpeBaHUM  (OXJIAXKIEHUHU), TEIIOBOE
paBHOBecCHE, UCMapeHue, KOH/IEHCalUs, IUIaBJICHHUE,

KpucTtajuindanuus, KUIICHHUE, BJIAXKXHOCTb BO34yXa, CBA3b cpe)lHeﬁ
KMHETUYECKOM HHEPruM TEIUIOBOIO JBMKEHHS MOJEKYJl C
aOCOIIOTHOM TeMIEpaTypou, MOBBIIICHUE TABICHUS Ta3a MPH €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAYy MapameTpamu
COCTOSHUSI raza B  HM30MOpoIeccax;  dOJEKTpHU3alMs  Tell,
B3aUMOJICHCTBUE 3apsiiOB, HAarpeBaHUE NPOBOJHUKA C TOKOM,

200mue pesynbTaThl cOPMYJMPOBAHBI B COOTBETCTBUM C JIMYHOCTHBIMM M MeETanpeaMeTHbiMH pedynbratamu OIOC COO, B (OpPMHPOBaHMM KOTOPHIX yYacTBYET
001eo0pa3oBaTeNbHbIN YUeOHBIH MpeaMeT.

[IpenMeTHBIE pe3yIbTaThl ChOPMYIMPOBAHEI U IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAaHMAMHU K MPEAMETHBIM pe3yibratam 6aszosoro yposus (ITPG) ®T'OC COO (Ilpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 1.).
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- pa3BuUBaTh KPEATUBHOE MBIIUICHHE TIPH PEIICHUH
KU3HEHHBIX Tpo0IeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIQJACTh HAaBBIKAMU Yy4eOHO-UCCIICOBATEIBCKON W
MIPOCKTHOM  JICSITCIIBHOCTH, HAaBBIKAMH  Pa3pEIICHHS
npo0Jem;

- BBIBIATh  NIPUYUHHO-CJICACTBEHHBIC  CBSI3U W
aKTyaJIM3UpOBaTh 3a/ady, BBIABUTATH THUIIOTE3y €€
pEeIICHUS, HaXOJHWTh apPryMEHTHI [UIS JIOKa3aTeJIbCTBA
CBOMX YTBEPXKICHHIA, 33JaBaTh MapaMETPbl U KPUTECPUU
pEIICHUS;

- AQHAIM3UPOBATH IOTYYCHHBIC B XOJIC PEIICHUS 3aJ[a4d
pe3yabTaThl, KPUTHYECKH OLICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMETh TIEPCHOCHUTHh 3HAHUS B IIO3HABATCIBHYIO W
MPAKTUYECKYIO YaCTH KU3HEACITSILHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX
o0JacTei;

- BBIIBUTaTh HOBBIC HJEH, MpeIjiaraTh OpUTHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- MPOSBIIATH CIHOCOOHOCTh WX HCIIONIb30BaHUSA B
MMO3HABATEJIbHON U COIIMAIbHOM MTPAKTHKE;

-TIPOSIBIISIT CIIOCOOHOCTH u TOTOBHOCTH K
CaMOCTOSITCIIEHOMY TIOHCKY METO]IOB pelreHus
MPAKTUYECKUX 3aj]]a4, TPUMEHEHHUIO0 Pa3IMYHBIX METOJOB
MMO3HAHUS,

- CTaBUTh U (QOPMYITUPOBATH COOCTBEHHBIE 3aaud B
00pa3oBaTeIIbHON JIEATEIBHOCTH u YKU3HEHHBIX
CUTYallUsX; BBISBISATh MPUUMHHO-CICICTBEHHBIC CBSI3U U
JUISL  JTOKA3aTelbCTBA CBOUX YTBEPXKICHHMA, 3aJ1aBaTh
napaMeTpsl M KPUTEPUU PEIICHHs] aKTyaIu3HpOBaTh
3ajaqy, BBIIBUTAaTh THIIOTE3y €€ PEeIICHUs, HaXOIUTh
apTyMEHTHI;

- AQHAJIM3MPOBATh IOJYIYCHHBIE B XOJIC PEIICHHS 3aJIa4H

B3aUMOJICHCTBUE  MArHMUTOB,  JJIGKTPOMArHUTHAs  WHIYKIHS,
IIefICTBPIe MAaroMuTHOro 1moJjigi Ha MPOBOAHHMK C TOKOM H
JBIDKYIIMACS 3apsijl, 3JIEKTPOMAarHUTHBIC KOJCOAHHS W BOJIHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHue CBeTa, OTpa)keHue,
npesioMIeHue, HHTephepeHITUS, TUPPAKIKS U MOIAPU3aIHs CBETa,
mucniepcust  cBeta;  (orodnexTpuueckuid  3PQPEKT, CBETOBOE
JIaBJICHUE, BOSHUKHOBEHHE JINHEWYATOr0 CIIEKTpa aToMa BOAOpPOIa,
CCTECTBCHHAS U MCKYCCTBCHHAS PaJMOaKTHBHOCTD,

[TP6 3. BiiasieHre 0CHOBOTMOJIATAIOIIUME (PU3NIESCKUMH TOHATHSIMH
U BEIWYMHAMH, XapaKTepU3YIOIMMHU (U3HUECKHE IPOLECCHI
(CBA3aHHBIMH C MEXaHHYCCKHM JBIDKCHHEM, B3aMMOJICHCTBHEM
TCII, MCXaHUYCCKUMHN KOJIC6aHI/I$IMI/I n BOJIHAMU ATOMHO-
MOJIEKYJIIPDHBIM CTPOCHHEM BEIIECTBA, TEIIOBBIMHU IPOIECCAMU;
QJICKTPUYCCKUM W MArHuTHBIM IIOJAMH, ISJICKTPUYCCKUM TOKOM,
SJICKTPOMATHUTHBIMU KOJCOAHUSAMH M BOJHAMH; ONTHYCCKUMH

SABJICHUAMH, KBAHTOBBIMH ABJICHHAMH, CTPOCHHEM aToMa H
aTOMHOI'O aapa, pa,I[I/IOEIKTI/IBHOCTBIO); BIaaACHHUC
OCHOBOIIOJIararoImmuMun ACTPOHOMUYCCKUMU IIOHATHUAMU,

MO3BOJISIIOIIMMU  XapaKTepU30BaTh IPOLECCHI, MPOUCXOIAIINE Ha
3B€37aX, B 3BE3JHBIX CHUCTEMAX, B MEKIaJaKTUYECKOW Cpeae;
JIBHOKCHHE HEOECHBIX TeJl, BOJIIONHIO 3Be3]] U BeceneHnoii;

I1P6 4. BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU
(3axoH BcemupHoro Tsarotenus, I, II u Il 3akonsl HetoToHA, 3aK0H
COXpAHEHUsS  MEXAaHWUYECKOW DHEPruu, 3aKOH  COXPaHEHHUS
HMITYJIbCA, MPUHIUIT CYNEepIO3UIINHT CHII, MPUHLUIT
PaBHOMPABHOCTA MHEPUUAIBHBIX CHUCTEM OTCUETA; MOJEKYJSIPHO-
KUHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, T'a30BbIC 3aKOHBI,
TIEePBBIi 3aKOH TEPMOJUHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3apsiaa, 3akoH Kyrnona, 3akoH Oma nnsi ydactka
nen, 3akoH Owma [ TOJHOM JJIEKTPUYECKOW IIeNu, 3aKOH
Hxoyns - JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKIMHM, 3aKOH
COXpAHEHUs SHEPruH, 3aKOH MPSIMOJMHEHHOTO PacCIpOCTPaHEHHUS
CBETa, 3aKOH OTPA)XEHUsI CBETA, 3aKOH IPEJIOMIIEHUS CBETA; 3aKOH
COXPAHEHHWsI HSHEPruM, 3aKOH COXPAaHEHWsl HMIYJIbCa, 3aKOH
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pe3yJbTaThl, KPUTHUECKU OLIEHUBATh MX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, OLICHUBAaTh
IPUOOPETEHHBIN OIIBIT;

- pa3pabarelBaTh IUIAH peEIIEHUS MPOOIEMBbl C YYETOM
aHaJIM3a UMEIOLUXCS MaTepUaIbHBIX U HEMaTepUaJIbHBIX
pecypcoB; CTaBUTh IPOOJIEMbI M 3a/a4M, JOIYCKaIOIIHUe
aJIbTEpHATUBHBIE PELLICHUS.

COXPAaHEHMsI  JJEKTPUYECKOro  3apsiia, 3aKOH  COXPaHEHHs
MaccoBOI'0 4Hciaa, HocTynarel bopa, 3akoH paguMoakKTHUBHOIO
pacriaza); yBepeHHOE MCII0JIb30BaHUE 3aKOHOB U 3aKOHOMEpPHOCTEH
npu aHau3e PU3NUECKUX SBJICHUN U MPOLIECCOB;

I[IP6 6. Brnagenne OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHMS,
UCTOJNBb3YyeMbIMU B (DM3MKE: IMPOBOAUTH TNPSMBIE U KOCBEHHBIC
U3MepeHus (pU3MUECKUX BEJIMYMH, BHIOUpPAst ONTUMAIIbHBINA CIIOCO0
U3MEpPEHUs] M UCHOJb3ys  U3BECTHBIE  METOAbl  OLEHKHU
HOTPELIHOCTEH U3MepeHuil, IIPOBOJIUTH HCCIIeIOBaHHE
3aBUCUMOCTEH (DPM3MYECKHX BEJIMYHMH C HCIOJB30BAHUEM IPSIMBIX
U3MepeHull, OOBACHATh TOJYYEHHBIE PpE3yJbTaThl, HCHOJb3Ys
¢u3nyecKkue TEOpPUM, 3aKOHbl M TOHSTHUSA, U JIelaTh BbHIBOJBI;
cobmoaTh mpaBwiia O€30IaCHOrO TpyJla IpUd IPOBEIECHUU
UCCIIC/IOBAaHUI B paMKax yd4eOHOTo HKCIEpUMEHTa M y4eOHO-
HCCIIE/I0BATEIbCKON JIEATEIBHOCTU C UCIOJIb30BaHUEM LU(PPOBBIX
U3MEPUTENIbHBIX YCTPONCTB U 11a00paTOpHOro 0O0OpYAOBaHUS;
c(OPMHPOBAHHOCTh NPEACTABICHUH O METOAaX IOJIyYeHUs
HAyYHBIX aCTPOHOMUYECKUX 3HAHUM.

ITP6 7. ChopMHPOBAHHOCTh YMEHUS PEIIATh PACUETHBIEC 33JauH C
SIBHO 3aJaHHOM (PU3WYECKON MOJMENbI0, UCIOIb3ysl (HU3UUYECKUE
3aKOHBl M TIPUHIMIBI;, HAa OCHOBE aHalW3a YCIOBHUS 3ajadu
BbIOMpaTh (PU3MUECKYIO MOJIENb, BBIIEIATh (PU3MUECKHUE BEITNUMHBI
U GopMyIbl, HEOOXOAUMBbIE Ul €€ PEelIeHUs, IPOBOAUTh PACUETHI
U OIICHUBAThb PEAJbHOCTh IOJYYEHHOI'O 3HaueHus (QuU3ndecKkoin
BEJIMYMHBI; PEIIaTh KaUeCTBEHHBIE 3a/1a4M, BHICTPAanBas JIOTHYECKU
HEMIPOTHUBOPEUYMBYI0 IENOYKY PpACCYXKACHUHM C ONOpOd Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS.

OK 02. Hcnomp3oBaTh
COBPEMEHHBIE  CpENCTBA
MOMCKa, aHaJM3a u
MHTEPIIPETALNN
uH(popMaluuy, u
UH(POPMAaLMOHHbIE
TEXHOJIOTHH JUIs

JIn4HOCTHBIE pe3ydbTAaThl JIOJDKHBI OTpakaTb B YacTH
LIEHHOCTU HAaYy4YHOTO MTO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAayKd M OOIECTBEHHOW MpPAaKTHUKH, OCHOBAaHHOI'O Ha
JManore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJMKYJIBTYPHOM MHUPE;

IIP6 5. YMeHue yuuThIBaTh TIpaHULBl MPUMEHEHUS H3YyYEHHBIX
du3nyeckux Mojeiel: MaTepualbHas TOYKa, HWHepIHalbHas
CHUCTEMA OTCYETa, WICAIbHBIA TIa3; MOJEIN CTPOCHHUS Ta30B,
JKUJKOCTE M TBEPABIX TeEJ, TOYECUHBIA DIIEKTPUYECKHUM 3apsn,
AIepHasl MOJENb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOIO sifpa IpH
peneHnH (PU3NYECKHX 3a/1a4;

I[IP6 9. CdopMHupOBaHHOCTh

COOCTBEHHOW TIO3WIIMHA  II0
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BBITIOJTHEHU A

3a1a4

npoecCuOHABLHOM
JeSTEIbHOCTH

- COBEpPIICHCTBOBAaHUE S3BIKOBOM W  YUTATEIbCKOH
KyJIbTYPhl KaK CPEACTBA B3aMMOICHCTBHS MEXKIY JIIObMHU
Y TIO3HAHHS MUDA;

MeranpeaMeTHble  pe3yibTaThl  JOJKHBI  OTPa’KaTh:
Ognanenue YHHBEPCATbHBIMU Y4COHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpopMaIuei:

- BJIAJETh HaBBIKAMHU TONydeHUs uHopmanuu wu3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYUIICCTBIISATh  MOUCK, aHAIMW3, CHCTEMAaTH3alHI0 |
UHTEPIpETAINI0 WHPOPMALIUN PA3IUYHBIX BUIOB U (HopMm
MIPEICTaBIICHHUS,

- CO3/1aBaTh TEKCThl B PA3JIMYHBIX (opMaTax ¢ yd4eToM
Ha3HA4YCHWS WHQPOpPMAIMM W  IEJICBOH  ayJIUTOPHH,
BBIOMpass ONTUMAbHYIO (opMy MpelncTaBleHHUS U

BU3yaJIM3alluu,
- HCIIOJIB30BAaThb CpeacTtBa I/IH(l)OpMaI_[I/IOHHBIX n
KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui B peIICHUN

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OpTaHH3alMOHHBIX
3a/1a4 ¢ coOMI0eHNEM TPeOOBaHNUN SPTOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepexeHns, MPaBOBbIX
U OTUYECKUX  HODPM, HOpPM  MHGPOPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaACTH HaBBIKaMH pacrio3HaBaHUsA n 3alIUThI
uHpopManuu, UHGOpMAIIMOHHON 0€30MaCHOCTH JINYHOCTU

OTHOILEHHIO K (pU3nYecKol HH(pOpMAIMHU, MT0Iy4aeMON U3 pa3HbIX
MCTOYHHUKOB, YMEHUH HCHOJb30BATh LU(POBBIE TEXHOJIOTHU IS
IIOMCKA, CTPYKTYPHPOBAaHMs, WHTEPIPETALMM W TNPEICTABICHUS
y4eOHOH M Hay4HO-NOMYJIIPHON HMH(pOpPMAIMU; pa3BUTHE YMEHUUN
KPUTUYECKOI'0 aHajIM3a 1ojryyaeMoil uH(opMaruu.

OK 03. IlmanmpoBaTe u

peaT30BBIBATH
cOOCTBEHHOE

npodeccuoHambHOe u
JIMYHOCTHOC pasBUTHC,

NpeaANpUHUMATCIBLCKYTO

JInyHOCTHBIE PE3yNbTATHl AOJKHBI OTPAXKATH B YaCTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIOCOOHOCTh OILIEHHMBAaTh CHUTYyalUI0O U TNPUHUMATH
OCO3HAHHBIC pELICHUs, OPUEHTHUPYSACh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI Y LIEHHOCTH;

-OCO3HAHHWE JIMYHOI'O BKJIAJ B IIOCTPOCHHUE YCTOWUYUBOIO

JeATeTLHOCTh B | Oymymiero;
npodeccuoHaIbHON MertamnpeaMeTHble  pe3ysbTaThl  JODKHBI  OTPaXKaTh:
cdepe, ucnoJyip3oBarh | OBnaseHue YHUBEPCAIbHBIMU PEryJISTUBHBIMU

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW  TO3HMIIMH  TI0
OTHOILIEHHIO K (pU3NYecKoi MH(pOpMAINY, TTOTy4aeMON U3 pa3HbIX
HMCTOYHUKOB, YMEHHUI HCIOJB30BaTh HU(PPOBbIE TEXHOJOTMU MJIs
IIOMCKA, CTPYKTYPUpPOBaHMs, WHTEPIPETALMM W TNPEICTABICHUS
y4eOHOM M HAy4YHO-IOMYJISIPHOM HMH(OpMAaLUK; pa3BUTHE YMEHHM
KPUTUYECKOT0 aHaJIM3a MojlyyaeMoil uHopMaIu.




3HaHWS 110 TIPAaBOBOW U
(¢UHAHCOBOW T'PaMOTHOCTHU
B Pa3IMYHBIX JXM3HEHHBIX
CUTYyAaIHSIX

NEUCTBUSIMU:

a) caMOOpTraHu3aLUs:

- CaMOCTOATENIbHO  OCYIIECTBIATH  I03HABATEIBHYIO
NESTEIIbHOCTh,  BBIABJISITH ~ MPOOJIEMBI,  CTaBUTh U

dbopMynpoBaTh COOCTBEHHbIE 33]]a4l B 00pa30BaTEIbHOM
JEATETbHOCTH U )KU3HEHHBIX CUTYyaIUsIX;
- CaMOCTOSTEIbHO COCTABIIATH IIJIaH PEIICHUS TPOOIEMBI C

YYETOM MMEIOLIUXCS pecypcos, COOCTBEHHBIX
BO3MOYHOCTEH U IPEANIOYTEHNH;

- 1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

crocobcTBoBaTh  (OPMHUPOBAHUIO U TPOSIBICHHUIO
HIMPOKOM ApyauIMM B pa3HbIX o0O0JacTsIX 3HaHUM,
MOCTOSSHHO ~ TOBBIIATh  CBOM  00pa3oBaTENbHBI U
KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

-  HWCIIOJIb30BAaTh TPHEMBI pe(dICKCUU Ml OLCHKH

CUTyaluuu, BLI60pa BCPHOI'O PCHICHUA,
- YMCTH OLCHUBATH PHUCKH W CBOCBPECMCHHO IMPUHHUMATH
PCIICHUSA 110 UX CHUKCHHUIO

OK 04. DddextusHo
B3aMMO/IEHICTBOBATh u
paboTath B KOJIJIEKTUBE U
KOMaHJ1e

JImgyHOCTHBIE PE3YIbTATBI JOJIKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOT'O ITO3HAHUA:

- OBJIaACBAHHWC HaBbIKaMH y‘~IG6HO-HCCHGHOB&TCHBCKOﬁ,
HpOCKTHOﬁ U COLIMAJIbHOM ACATCIIBHOCTH,

MeranpeamMeTHble  pe3yJIbTaThl  JOJKHBI  OTPAXKATh:
OBnaneHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAs e TEIbHOCTD:
- IOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U
WH/IUBUYaJIbHOM PaboTHI;

- BBIOMpPATh TEMATUKY W METOJbI COBMECTHBIX JCHCTBHH C
YY4ETOM OOIIMX MHTEPECOB M BO3MOXHOCTEH KaXKIOTO
4JIeHa KOJUICKTHBA;

-  TOpUHUMATh  [EJIHM  COBMECTHOMU
OpPraHU30BBIBATH W KOOPIMHHPOBATH

JIeITEeILHOCTH,
IEUCTBUS TIO €€

I[IP6 10. OsnageHue yMeHusiMH paboTaTb B TIpynme ¢
BBIMIOJIHEHUEM DPA3JIMYHbIX COLHUAIBHBIX pOJIEH, IUIaHUPOBAThH
paboTy TpymNmbl, pPAlMOHAIBHO PpACIPEACIITh IesTeIHbHOCTh B
HECTAaHAAPTHBIX CUTYaLUAX, aJeKBaTHO OL[EHUBATh BKJIAJ KaXJ0ro
U3 YYaCTHUKOB TPYIIIIBI B pEIIEHUE pacCMaTpUBaeMoOn IpOOIeMBI.




JOCTHIKCHUIO: COCTABIIATH IUIaH JACHCTBHU, PacIpeelsiTh
poiIM C Yy4YeTOM MHEHHMH Y4YaCTHUKOB, O0OCYXIaTh
pE3yJIbTaThl COBMECTHON paboThI;

-OIICHUBATh KauyeCTBO CBOETO BKJIaJa M  KaXJIOro
yJyacTHHKa KOMAaHIbl B  OOmMH  pe3ynpTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

-IIpeJyIaraTb HOBBIC IPOEKTHI, OLIEHUBATh U/ICU C TIO3UIHN
HOBU3HBI, OPUTI'MHAJIbBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTHU,
KOODJMHUPOBATh M BBIIONHATH PabOTy B YCIIOBHSX
pEbHOTO,  BHPTYaJbHOT0O W  KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;

-OCYIICCTBJIATH NTO3UTUBHOC CTPATCIHYCCKOC ITOBECACHUC B

pa3IMYHBIX ~ CUTYalUsiX, MpPOSBISATH TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

OBnaneHue YHUBEPCATbHBIMU PEryISITHBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- MPUHUMATh MOTUBBI M apTyMEHTHI APYTUX JIIOJCH TIPH
aHaJIM3€e PE3yNbTATOB JAEATEIHLHOCTH.

OK 05. OcymecTBisiTh
YCTHYO U THCbMEHHYIO
KOMMYHUKAITHIO Ha
rOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanun c
y4ETOM ocoOeHHocTe
COLIMAJILHOTO "
KYJBTYPHOT'O KOHTEKCTa

JIn4HOCTHBIE PE3YyJbTAThl JOJKHBI OTpa)kaTb B 4YacTH
A3CTETUYECKOTO BOCITMTAHMS

- BCTETHYECKOE OTHOILICHWE K MHPY, BKIIOYAs ICTETUKY
ObITa, HAYYHOTO U TEXHMYECKOTO TBOPYECTBA, CIIOPTa,
Tpy/Zia ¥ OOIIIECTBEHHBIX OTHOIIECHUH;

B 00J1aCTH MAaTPUOTHIECKOTO BOCIIUTAHUS MTPOSBIIATH:
-IIEHHOCTHOE OTHONIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY U MPUPOJAHOMY HACIEIMIO, TaMSITHUKAM,
TpaguuusM HaponoB Poccuun, nocrmwxkenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/JIE;

MeTtanpeMeTHBIE  Pe3yJIbTaThl  JOJDKHBI  OTPa)kaTh:
OBnaseHrne  yHUBEPCATbHBIMM  KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:
a) oO1eHue:

- OCYIICCTBJIATE KOMMYHHKAIIMHA BO BCEX C(l)ean KHU3HU,

I1P6 1. CcdopMHpOBaHHOCTH MpPEACTAaBICHUM O pOJIM U MecTe
(GU3MKN ¥ aCTPOHOMHMH B COBPEMEHHON HAay4HOM KapTHHE MHpa, O
cucreMooOpasyromeid ponu (U3NKA B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE POCCUHCKUX
1 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH; NMOHMMAaHUE
¢u3nueckoil CcymHOCTH HAOMI0JaeMbIX SIBICHUH MHKPOMHpA,
MakpoMHMpa ¥ MeraMmupa; IOHMMaHHE POJM AacTPOHOMHUHU B
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKAa M JAlbHEMIIEM HayudHO-
TEXHUYECKOM pa3BUTHH, poid GuU3MKM B (HOPMUPOBAHUU
Kpyrosopa u (YHKIHOHAJIBHOH TPAMOTHOCTH 4YeloBeKa JUIs
pelIeHus MPaKTUYECKHX 3a7au.
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- Pa3BEPHYTO H JIOTUYHO H3Jaratb CBOIO TOYKY 3pPCHUA
C UCITOJIb30BAHUCM SA3BIKOBLIX CPCACTB.

OK 07. CogeiicTBOBaTh
COXPaHECHHIO
OKpYyXKaromieu Cpelbl,
pecypcocOepereHuIo,
OPUMEHSTh  3HaHUSA 00
U3MCHCHUU KIIuMaTa,
OPUHLUIBL  OEpeKIMBOTO
MIPOU3BO/ICTBA,

3¢ PEeKTUBHO JEHCTBOBATH
B YpEe3BbIYANHBIX
CUTYaLUAX

JImgyHOCTHBIE PE3YIIBTATEI OOJKHBI OTpaXaTb B YacCTU
9KOJOTHYCCKOI'0 BOCIIMTaHHA:

- c(hOpMUPOBAHHOCTb  JKOJOI'MYECKOM  KYJBTYpBHI,
IIOHUMAaHue BIIUSTHUSA COLIMAJIbHO-DKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHHE IPUPOJHOM U COLMAIBHON
cpelbl, OCO3HaHHUE r1106a7IbHOTO Xapakrepa
9KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHME U  OCYUIECTBICHUE [JEHCTBHM B
OKpyXarlled cpele Ha OCHOBE 3HAHUA  LeJel

YCTOMYMBOTO pPa3BUTHUS YEIIOBEUECTBA;
- aKTUBHOE HEMpUSATHE JNEeUCTBUN, NPUHOCSIIUX BpeE
OKPYXaIIIEH cpee.

I[TIP6 8. CdopMuUpOBAaHHOCTH YMEHHS TPUMEHSATH IOJTyYCHHBIC
3HaHUSA JUISI OOBSCHCHHSI YCJIOBHH MPOTEKAaHUS (PU3NIECKUX
SBJICHUN B MPHUPOAE U JUIsl NPUHATUS MPAKTUUYECKUX PEIICHUN B
MOBCEIHEBHON IKM3HM JJsi  o0ecredeHuss Oe30MacHOCTH TIpHU
oOpamieHud ¢ OBITOBBIMH  IpUOOpaAaMH M TEXHUYECKHUMH
YCTPOMCTBAMH, COXpPAHEHHUS 30POBbS U COONIOACHHUS HOPM
HKOJIOTMYECKOTO TOBEIEHUSI B OKpY’Kalollell cpene; MOHMMaHUe
HEO0OXOIUMOCTH TTPUMEHEHHUS JOCTHKCHUH (PU3UKU U TEXHOJIOTUN
JUTSL pallMOHATILHOTO MIPUPOIOTOIB30BaAHUSI.

[IK* 1.1 BpmonHATs paGoThl 10 TEXHHYECKOMY OOCITYKHBAHUIO OOODPYIOBAHMS PACIpPEEIUTENBHBIX YCTPOUCTB SIEKTPUYECKMX MOJCTAHIMH U ceTeil
HanpspkeHueM 10 110 KuioBaTT BKIKOUYUTEIBHO

4 VkaspiBatorcs IIK, syeMeHTBl KOTOpBIX (OPMHUPYET NPUKIAAHOW MOAYNb (TMPOdecCHOHATBHO OpPHUEHTHPOBAHHOE cozaepikaHue) B coorBercTBHH ¢ PI'OC peammszyemoit
npodeccun/crienansHocTr CIIO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0bemM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bup yuedHoii paboTbl O0bem B yacax

O0bem 00pa3oBaTeJIbHOM NMPOrpaMMbl Y4e0OHOT0 NpeaMeTa 180
OCHOBHOE COIepKAHME’ 125
B T.4.:

TEOPETUIECKOE O0yUeHUE 83
MPAKTUYECKUE 3aHATHUS 16
J1a00paTOPHBIE 3aHIATHS 26
8 M.4Y. NPOpecCcUOHATLHO OPUEHMUPOBAHHOE COOepiCcanue (codepicanue 58
NPUKIAOH020 MoOYs)°

CamocTosiTe/ibHasi padoTa 00yuyawuerocs 25
IIpomexyTrounas arrecrauus (IK3amen)’ 30

3 OcHoBHOE CoJlep)KaHMe BKJIIOYACT COJEpIKaTelbHbIe JUHUH 1o yuyeOHoMy mpenmery «Pm3mkay (0a30BBINH ypOBEHB)
DenepanbHON 00pa3oBaTEIbHON MPOTPAMMEBI CPEIHET0 00mIero o0pa3oBaHus, YTBEpKIASHHOH Mpuka3oM MuHHCTEpCTBA
npocBemeHus: Poccuiickoit @exeparuu ot 18 mas 2023 r. N 371 (B penakuuu Ilpukaza Munnpocsemenus Poccuu ot
9 okTs10ps 2024 r. N 704).

6 [IpodeccronansHO OpUEHTUPOBAHHOE COJEPIKAaHHUE pacIipeesIeHo 0 pa3zienam (TeMam).

®opMa TPOMEKYTOUHOH AaTTECTallMd W KOJIMYECTBO YacOB, OTBOAMMBIX Ha €€ MpPOBENEHHE, PETIaMEHTHPYIOTCS

yueonbM manom OIT CITO.
13




2.2. TemaTnueckuii IIaH U copep:xkanue yyeoHoro npeavera OVIL.11 ®dusuka

dopmupyemblie 001IHE

H s | O0bem
auMeHOBaHHUe Conep:xanue yuedOHOro MmaTepuasa (OCHOBHOE H NPO(ecCHOHAIBLHO OPUEHTHPOBAHHOE)®, 4ACOB u
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYMHI) npodeccuoHaJIbHbIE
KOMIIeTeHIHH
1 2 3 4
1 cemecmp

Paznes 1. Du3nka 1 MeTObl HAYYHOT'O MO3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOro MaTepuaJa:
dusnka - Hayka o mpupoje. HayuHble MeTonbl IMO3HaHMS OKpy:karouiero mupa. Poib
OKCIEpUMEHTa W TEOPHUH B TMPOIEcCce IO3HAHHUA TPHUPOJABL. ODKCHEPUMEHT B (HU3UKE.
MonenupoBanue (pru3nyeckux siBineHuil u npouecco. Hayunsie runoressl. @u3nyeckue 3aKOHbI 2 OK 03
U Teopuu. ['paHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImN coorBercTBus. Poib u OK 05
MecTo (U3UMKH B (POPMUPOBAHUM COBPEMEHHOM HayyHOW KapTHHBI MHUpPA, B IPAKTUYECKOH
NEeITeIbHOCTH IO
CamocrosiTeibHas padora odyuyarommuxcs Nel 1
3anosiHeHune Tabaubl «MeTo 1bl HAyYHOTO TIO3HAHUS»

Pa3nes 2. Mexanuka 22

Tema 2.1. Knunemaruka Coaep:xanue yueOHOro MaTepuaJa:
Mexannueckoe asvkeHne. OTHOCHTEIBHOCT, MEXaHHMYECKOro ABMkKeHus. CucreMa oTcyera. OK 01
Tpaextopust. Ilepemermienue, ckopocTb (CpeiHsss CKOPOCTb, MTIHOBEHHas CKOpPOCTb) U OK 02
YCKOpEHHE MaTepUualbHOM TOYKH, MX MPOEKIUMU HAa OCH CUCTeMbl KoopauHar. CioxkeHue OK 04
nepeMeIeH!l U clIoXkeHue ckopocTeil. PaBHOMepHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOe 3 OK 05
nBukeHue. ['paduku 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH U NEpeMEeLIeHHs OK 07
MaTepHabHOW TOYKH OT BpeMeHH. CBOOOJIHOE MajieHHe. YCKOpEHHE CBOOOJHOIO MajeHUs. MK°1.1

KpuBonunerinoe nBmxeHue. J[BUKEHHE MATEpHAIbHON TOYKH MO OKPYKHOCTH C MOCTOSTHHOM
10 MOJIYJK CKOPOCTBK. ¥YTJoBasg CKOPOCThb, JIMHEHHas CKoOpocTh. Ilepmon um  wyacrora

8 OGpasoBaTenbHas OpraHu3alds BIPABE CAMOCTOSATENLHO ONPEJENATh TIOCIIEIOBATENBHOCTL H3YUEHHUs PA3/IeOB M TEM, BXOJAIIMX B HUX, & TAKKE MEPEPACTIPENENATE KOJIHYECTBO
4acoB JUISI OCBOGHHsS OOyYalomMMHCS Y4eOHOro Marepuaia, C y4YeTOM JIOTHMKH (OPMUPOBAHHUS MPEAMETHBIX pPE3yJbTaToB, OOMMX W TNPOQpECCHOHATBHBIX KOMIETEHIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTMMHU YYeOHBIMH JUCIUIUIMHAMHI 0011e00pa30BaTeIbHOTO U 001IenpodeccHOHaNBHOT0 IHKIOB yueOHoro miana OIT CIIO.
° TIK ®T'OC CIIO crenuanbHOCTH J0JKHBI ObITh OTPAXKEHBI B COJIEPKAHUM yIEOHOTO MaTepUaa.
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obpamienus. LleHTpocTpeMuTenbHOE yCKOpeHue. 1exHuueckue ycmpoucmea u npakmuyeckoe
npuMeHeHue: CRUOOMemp, O8UNCEHUE CHAPO08, YenHbvle U peMeHHble nepedadu™

IIpakTnyeckoe 3ansaTue Nel
W3yuenue IBUKEHUS Tejla, OpPOLICHHOTO TOPU30HTAJIBHO

CamocrosiTeibHas padora o0yuarommxcs Ne2
3anonHenue Tabauubl «lIpsMonMHENHOE pPaBHOMEPHOE [BHXKEHHE M IPSIMOJIMHEIHOe
PaBHOYCKOPEHHOE JIBUYKEHUE)

Tema 2.2. JIlunamMuka

Conep:xanue yueOHOro MaTepuaJia:

[Ipunnun otnocurensHOCTH ['amwites. IlepBeil 3akoH HproToHa. MHepuuaibHbIE CHUCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepniozunuu cui. Bropoil 3akon HeroToHa aiis
MarepuaibHOW Touku B uHeprumaibHoi cucteme orcueta (MCO). Tperuii 3akon Herotona mis
MarepualbHBIX TOYEK. 3aKOH BCEMHUpHOro TAroteHus. Cuna Tsoxkectu. IlepBas xocmuueckas
ckopoctb. Cuna ympyroctu. 3akon ['yka. Bec tema. Tpenue. Buasl Tpenust (moxos,
cKousbkeHus1, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUS U CHIIa TPEHUS
nokosi. Koadpdumment tpenus. Cusia CONMPOTHBIICHUSI TIPH JBIKCHUHM Tella B KUIAKOCTH WIIH
raze. [locTtynarenpbHoe U BpalaTelbHOE JBIKEHHE aOCONIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCUTENbHO Oocu BpamieHus. [lneuo cunbl. YcmoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmeéa U npaKkmuyeckoe HpUMeHeHUue: NOOWUNHUKU, — OBUNCEHUE
UCKYCCMBEHHbIX CNYMHUK08 ™

IIpakTnyeckoe 3ansaTHe Ne2
N3yyenue nuxeHust Opycka 1o HAKJIOHHOW MJIIOCKOCTH MO/ IEHCTBUEM HECKOJIBKHUX CHJI

JlabopaTopHnas padora Nel

HccnenoBanme 3aBUCUMOCTH CHITBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT ee nedopManuu
JlaGoparopHas padora Ne2

HccnenoBanue yciuoBUi paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BPaIICHHS

CamocrosiTeibHas padora odyuarommuxcs Ne3
3anosnHenue Tabauubl «Cribl B THHAMUKE»

Tema 2.3. 3aKOHBI
COXpaHeHMs B
MeXaHuKe

Conep:kanue y4yeOHOIro MaTepuaJia:

Mexanuueckasi pabota ¥ MOIIHOCTh. KuHetndeckas sHeprus. [loreHmanbHas sHeprus. 3aKoH
COXpaHEHHUs MeXaHH4YecKoil sHepruu. PaboTa cumbl TskecTH U cuiibl ynpyroctd. [Ipumenenue
3aKOHOB CcoOXpaHeHHs. VCIoNb30BaHME 3aKOHOB MEXAaHMKU il OOBSCHEHUS JIBUKCHHUS
HeOeCHBIX TelI U IJid pa3sBUTUA KOCMHYCCKHX I/ICCJ'IG)IOB&HI/If/i, Ir'paHyllbl TTPUMCHHUMOCTHU
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KJIACCMYECKON MexaHMKU. VMIyibc MarepuaqbHOM TOYKHM (Teja), CUCTEMbl MaTepUalbHBIX
To4yeK. MIMITyibC CWIIBI M M3MEHEHHE MMIIyJibca Teia. 3akoH coxpaHeHuss umnyiibca B MCO.
PeaktuBHOe nBmkenue. PaGora cunbl. MomHocTh  cuibl. KuHertndeckas — sHeprus
MaTepualbHOW Touku. Teopema 00 H3MEHEHMM KuHeTHYecKod sHeprud. lloTeHumanbHas
sHeprus. lloTeHumanbHas »HEpPrus ymnpyro aeGopMUpOBaHHON mNpyKUHBI. [loTeHuuanbHas
SHeprus Tena BOIM3M noBepXxHOCTH 3eMid. [loTeHInanbHble 1 HenoTeHIMaIbHbIe CUIIbl. CBsI3b
paboTHl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUUECKOM sHepruu. Ynpyzue u neynpyaue cmoakHoseHus ™

IIpakTnueckoe 3ansaTue Ne3
TexHndeckue yCTPOHCTBa M TPAKTHYECKOE IPHUMEHEHHE: BOAOMET, KOIEp, NPYKHHHBIN
IMUCTOJICT, ABMXKCHUC MCKYCCTBCHHBIX CITYTHUKOB U PAKCT

JlaGoparopHnasi padora Ne3
HccnenoBanue cBs3M paOOThI CUJIBI C U3MEHEHHEM MEXaHUYECKOM YPHEPTUU Tejla

CamocrosiTesibHas padora o0yuarmuxcs Ned
Pemenue 3agau

Pa3nea 3. MoJekyasgapHas

(¢pu3uKa ¥ TepMOIMHAMHKA

Tema  3.1. OcHoBbI
MOJIEKYJISIPHO-
KHHETHYeCKOH TeOpHH

Coaep:xkanue yueOHOro MaTepuaJa:

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOpPUM M HUX ONBITHOE OOOCHOBaHUE.
bpoyHnoBckoe nBuxkenue. [Juddysus. Xapakrep IBUKEHHS W B3aUMOJCHCTBUS YaCTHI]
BellecTBa. Mojenu CTPOCHHS Ta30B, JKUJIKOCTEH W TBEPABIX Tell U OOBSCHEHHE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX Mojened. Macca u pa3mepbl Mosekys. KosnyecTBO BellecTBa.
[Tocrosunas Asoraapo. TemnoBoe paBHoBecue. Temmeparypa u ee usMmepenue. I[llkana
temneparyp Llenbcus. Monens wuuaeansHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu wujaeaqbHOro rasa. AOCONIOTHAas TeMmIeparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPruM TEIUIOBOTrO JBMKeHMs dacTul rasa. Illkana temneparyp KenbBuHa.
I'a3oBble 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. 3akon lanpToHa. M3ompornecchl B
uJeallbHOM Tra3e ¢ TOCTOSIHHBIM KOJMYeCTBOM BemlecTBa. ['paduueckoe mpencraBieHue
M30MPOLIECCOB: H30TepMa, M30X0pa, H300apa. Texnuueckue ycmpoucmea u HpaKmuyecKoe
npumeneHue: mepmomemp, bapomemp*

IIpakTuyeckoe 3ansiTue Ne4
Texnuueckue ycmpouicmea u npakmuyeckoe npumeHerue. mepmomemp, bapomemp *

JlaboparopHas padora Ned

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
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Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHAaTe€ Ha OCHOBE U3MEPEHUN 00beMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEil

JlabopaTopnasi pabora NeS

HccnenoBaHue 3aBUCUMOCTH MEX/1y NTapaMeTpaMu COCTOSIHUS pa3pe’KeHHOTo rasa

CamocrosiTeibHas padora o0yuaromuxcs NeS
3anonHenue Tabnuisl «M3onpouecchd»

Tema 3.2. OcHOBBI
TEePMOIMHAMHUKH

Coaep:xanue yueOHOro MaTepuaJa:

Buytpennsist sueprusi. Pabota u Ternonepenaya. KoinuecTBo TenaoTel. Y paBHEHUE TEIJIOBOIO
Oamanca. IlepBoe Hawasio TepMoaMHAMHKH. AjuabaTHbIA Tporecc. Btopoe Hauano
tepmoguHamuku. Temnossle asurarenu. KIIJ[ Ttemnosoro psurarens. OxpaHa NpUPOABI.
TepmoauHamMuueckass cucTteMa. BHYTpPEeHHSAsS OJHEpPrus TEPMOAUMHAMUYECKONM CHUCTEMBI H
crnocoObl ee u3MeHeHus. KonuuecTBo TeoTsl U padboTa. BHYTpeHHss 3HEprust 0{HOATOMHOTO
HJealbHOrO rasza. Buapl Teruionepenadyu: TEIIONPOBOAHOCTb, KOHBEKLMS, W3JIyYCHUE.
VYenbHas TEmI0EMKOCTh BemiecTBa. KonndecTBo TemnoTsl npu Teruionepenaude. I[lonstue o6
anuabatHoM mnpouecce. IlepBblii 3akoH TepMoauHaMUKU. lIpuMeHeHHe IepBOro 3aKoHa
TEPMOJMHAMUKH K H3onpoleccaM. ['papuueckas uHTepnperanus padoTsl raza. Bropoii 3akon
tepmoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TermsoBble MamuHbl. [IpuHIMIIBL
JecTBUS TerIoBbIX MamMH. [IpeoOpa3oBanus sHepruM B TemIoBbIX MamuHax. Kosdouiment
MoJIe3HOro JieicTBusl TerioBod Mamuubl. [ukn KapHo u ero xosduiyieHT mnosae3Horo
JIeUcTBUS. DKOJIOTMYECKHE MpoOJIeMbl TEMJIOIHEpreTuku. Texuuueckue ycmpoticmeéa u
npakmuyeckoe NpuMeHenue: 08u2amenb GHYMPEHHe20 C20paHus, OblMoGoU XOoN0OUNbHUK,
KOHOuyuouep *

JlabopaTopHas padora Ne6
W3mepenue yaenbpHOl TemI0eMKOCTH

CamocrosiTeibHas padoTa odyuaromuxcs Ne6
Perenue 3agau

Tema 3.3. ArperatHbie
COCTOSIHMSI BellecTBa W
(¢azosbie nepexoanbl

Conep:kanue y4yeOHOro MaTepuaJa:

[TapoobpazoBanue u KoHaeHcarus. Mcrnapenne u kumneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTh BO3ayxa. HacheImeHHbd map. YAenbHas TerjaoTa mapooOpa3oBaHUs. 3aBHCHMOCTD
TEMIIepaTypbl KUMEHHs OT AaBieHus. TBeppoe tenmo. Kpucrammmueckue u amopdHBIE Telna.
AHn3oTpOnMsl CBOMCTB KpuctauioB. JKuakue Kpucrtamwibsl. COBpEMEHHBIE MaTepHAIIBIL.
[InaBneHve W KpucTaUIM3alus. YenbHas Temiaora ruiaBieHus. CyOnumanus. Ypasuenue
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mennoeo2o banaunca*

IIpakTuyeckoe 3ansiTue NeS
Texunuueckue ycmpoucmea U HNPAKMUYECKOe NPUMEHEHUe. 2UspomMemp U NCUXpomemp,

Kaiopumemp,  MeXHON02UU  NOJYUEHUS COBPEMEHHbIX — Mamepuanos, 8 MmoM  Hucie 2
HAHOMAamepuanos, U Hanomexroao2uu*
JlabopatopHas padora Ne7 1
Onpernenenrie BIaXKHOCTU BO3AyXa
CamocrosTeabHas padora odyuyarommxes Ne7 )
3anojHeHne TaOJIUIbl KATperaTHble COCTOSHUS BEIIECTBA

Pasjien 4. DJeKTPOAMHAMUKA 33

Tema 4.1. | Conepxxkanmne y4eOHOro MaTepuaa:

DJIEKTPOCTATHKA OnexTpuzanus Ten. DNeKTpuueckui 3apsan. /[Ba Buzaa snexkTpuueckux 3apsanos. IIpoBonHukw,
OUDJIEKTPUKA M TONYNPOBOJHUKH. 3aKOH  COXpPAaHEHUS  DJICKTPUUYECKOTO  3apdja.
B3aumopneiictBue 3apsnoB. 3akon Kynona. TodedHbld 37IeKTpUUYECKHI 3apsl. DIEKTPUIECKOE
nosie. HanpspbkeHHOCTD 37eKTpruecKoro mnouisd. [IpuHImn cynepno3uiuy 3J1eKTpUIECKUX MoJei. 3
JIuHMM HanpsDKEHHOCTH 3JIEKTpU4YecKoro mois. Pabora cuin 31eKTpOCTaTMUECKOro TOJs.
Ilorenunan. PasHocTh nmoTeHuuanoB. IIpoBOIHUMKM M OUAJIEKTPUKU B DIIEKTPOCTATUYECKOM
nosie. Jluanekrpudeckass MPOHUIIAEMOCTb. DJIEKTpoeMKOCTh. KoHaeHcaTtop. DneKTpoeMKOCTb
TJIOCKOTO KOHACHCATOpa. DHepaus 3apsdiceHHo20 KoHoeHcamopa ™ 85 85
IIpakTnyeckoe 3ansaTue Ne6 OK 03
Texuuueckue ycmpoticmea U HNpaKmMuyecKoe npumMeHeHue: 3JIeKMpPOCKOn, 21eKmpomemp, 1 OK 04
aekmpocmamudeckas — 3awuma, 3azemnenue  NeKMponpudopos, KOHOeHcamop ¥, OK 05
KOMMPOBAJIBHBIN anmapar, CTPYWHBIN PUHTED OK 07
JlaGoparopHas padora Ne§ ) K 1.1
W3mepeHue 31eKTpOEMKOCTH KOHIEHCATopa '
CamocrosTesbHas padora Ne§ )
Peenue 3agau

Tema 4.2. Tloctossnubiii | Cogep:xanne yueOHOro maTepuaJa:

JIEKTPUYECKUH TOK. | DJIEKTPUYECKHUI TOK. YCIIOBUS CYLIECTBOBAHUS IJIEKTPUUECKOTO Toka. McTtounuku Toka. Cuina

Toxkm B  pasauudbIx | Toka. [locTosHubii TOk. Hanpspkenue. 3akoH Oma [uist ydyacTka LEeNH. OJIEKTPHUUECKOE 6

cpenax

CONMPOTHUBIIEHUE. YJIeTbHOE CONMPOTUBIIEHHE BemiecTBa. llocienoBarenbHoe, MapaieabHOE,
CMENIaHHOE COEIMHEHHE MPOBOIHUKOB. PaboTa snexkTpudeckoro toka. 3akoH Jxoyms-Jlenna.
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MOMHOCTD 3JIEKTPUUYECKOTO0 TOKa. DJIEKTPOABMKYILAS CHJIa U BHYTPEHHEE COINPOTUBICHUE
HMCTOYHMKA TOKa. 3akoH OMa I TOJIHOM (3aMKHYTOM) 3jekTpudeckoi nenu. Koportkoe
3aMbIKaHUE. DJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTH COMPOTHUBIICHUS
METAJUIOB OT TeMrepaTrypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUYECKHI TOK B Bakyyme. CBOMCTBa
9NeKTpOHHBIX TyukoB. [lomynpoBoanuku. CoOCTBEHHass U MPUMECHAss MPOBOAUMOCTD
moTynpoBoAHUKOB. CBoMCTBa p-n-niepexona. /1oaynposoonuxosvie npubopvi. diekmpuieckuii
MOK 6 pacmeopax U pacniaéax d1eKmpoIumos. INeKmpoIumuyeckas OUcCoOyuayusl.
Onekmpoaus. Inekmpuueckui mox 6 eazax. CamocmosmenvHvlll U HecamocmosmenbHbulll
paspsd. Monnus. [lnasma*™

IIpakTuyeckoe 3ansaTue Ne7

Texuuueckue ycmpoticmea u Nnpakmuieckoe npuMeHeHue: amnepmemp, 601bmMemp, peocmamn,
UCMOYHUKY MOKA, NeKMPOHAZPesamebHble Npubopbl, SIeKmMpooceemumebHble npubopbl,
mepmomemp  CONPOMUGIEHUS,  BAKYYMHbINL ~ OUOO,  MEePMUCMOpbl U homope3ucmopeol,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA ™

JlabopaTopHas padora Ne9
N3ydeHne cMEIIaHHOTO COeTUHEHUS PE3UCTOPOB
JlabopaTopHas padora Nel(

N3mepenne 31eKTpoABMKYILEN CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHET0 COMPOTUBIICHUS 4
JlabopaTopHnas padora Nell
HabmtoneHue s1ekTpou3a
IIpomeskyTouHas arrectauus (uddepeHUMPOBAHHbII 3a4€T)
I cemectp:
MAKCHMAJIbHAs HATPy3Ka: 68
00s13aTe/IbHAS HATPY3KAa: 53
JIEKIINH: 31
NPaKTHYeCKUEe 3aHATHSA: 8
J1abopaTopHbIe padoThbl: 14
caMoCTOsITeIbHasi padoTa 15
2 cemecmp
Tema 4.3. MaruutHoe | Conep:xanne y4eOHOro MaTepuaja: OK 01
nmoJe. [TocrossHHbIE MarHuThHl. B3auMoaencTBUE MOCTOSAHHBIX MarHuTOB. MarnutHoe noje. Bektop ] OK 02
DJIeKTPOMATrHUTHAs MarHuTHOM uWHAYKIMU. [lpuHIMO Cyneprno3uuuvy MarHUTHBIX ToJied. JIMHUM MarHuTHOM OK 03
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HHAYKIUSA

nHAyKuuU. KapThHa JIMHUHA MarHUTHOW MHIYKIMU TOJISI MOCTOSHHBIX MAarHUTOB. MarnuTHoe
1oJie MPOBOJHKKA ¢ TOKOM. KapThHa JMHUNA UHAYKIUA MAarHATHOTO TOJISI JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOAHMKA, KaTymKH C TOKoM. OmbIT Dpcrena.
BzaumopeiictBue npoBogHHKOB ¢ TokoM. Cumiia Amnepa, ee MOIyib M HampaBieHue. Cuia
JlopeHnua, ee MOIyJib W HampaBlieHue. J[BUKeHUE 3apspDKEHHOW YacTHIbl B OJHOPOJHOM
MarHuTHoM Tmonie. Pabora cunbr Jlopenma. fIBieHue 3aeKTpOMarHUTHOM WHAYKIMH. [loTok
BEKTOpPa MarHUTHON MHIYKIIMU. DIEKTPOABUKYIAS CHUJIA UHIAYKIIUU. 3aKOH 3JIEKTPOMarHUTHOMN
uHayknuu Papazges. BuxpeBoe siieKTpuyecKkoe Mosie. DJIEKTPOABMKYIIAsS CUla UHAYKIHUU B
MIPOBOJIHUKE, JIBIKYIIEMCS TIOCTYNATEIHO B OAHOPOJIHOM MarHUTHOM rmosne. [Ipasuio Jlenna.
NHayKTUBHOCTH. SIBJEHHE CAMOMHAYKIMHU. DJIEKTPOJBHKYIAs CUIa CAMOMHAYKIUUA. DHepaus
MAZHUMHO20 NOJISL KAMYWKU C MOKOM. DIeKmpomasHumuoe nojie*

IIpakTuyeckoe 3ansaTue Ne§

Texnuueckue  ycmpoticmeéa U — NpAKMUYECKOe  NPUMEHEHUe.  NOCMOAHHble — MA2HUMbI,
ANNEKMPOMACHUNIBL, 3]16Kmp008u2€lm€]lb, YCcKopumeiu 3J1eEMEHMAapHsblx dacmuy *, HWHAYKOHUOHHAs!
IICYb

JlabopaTopnasi paGora Nel2

HccnenoBanue neicTBUS TOCTOSITHHOTO MAarHUTA HA PaMKy ¢ TOKOM
JlaGopaTopnasi paGora Nel3

N3yueHue siBIeHUs IEKTPOMAarHUTHOW MHTYKIIUU

CamocrositeibHas padora o0y4yaromuxcs Ne9
Pemenne 3amau

[\

OK 04
OK 05
OK 07
IIK 1.1

Pa3nea 5. KoJjie0anusi 1 BOJTHBI

=

Tema 5.1. Mexanuueckue
n 3HeKTp0MarHl/lTHbIe
KoJe0aHus

Coaep:xkanue yueOHOro MaTepuaJa:

Konebarenpnas cucrtema. CBOOOIHBIE MEXaHUYECKHE KoJebaHus. ['apMoHYecKre KoaeOanus.
Ilepuon, wacrora, ammiuuTyaa u ¢asza xonedanuil. IlpykuHHbIN MasTHUK. MaTeMaTHuecKui
MasiTHUK. Y paBHEHUE rapMOHUYEeCKHX Kosebanuil. [IpeBpalienue sHEprun Mpu rapMOHUYECKUX
koneOanusx. KonebarenbHplii  KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJIeOaHUS B
uaeadbHOM  KoyeOaTelNbHOM  KOHType.  AHaJOrMs  MEXAy  MEXaHHUYeCKUMH U
ANEeKTpOMarHuTHEIMU  Koniebanusimu. ®dopmyrna Tomcona. 3akoH CcOXpaHEHMsI SHEPIHMH B
uaealbHOM KosebaTtenbHOM KOHType. IlpeacraBieHune o 3aTyxamomux — KoJeOaHUSX.
BoinykneHHble MexaHuueckue KoseOaHusi. Pe3oHaHc. BpIHyXeHHBIE 3J€KTPOMarHUTHbIE
kosnebanus. Ilepemennblii Tok. CuHycOMJaIbHBIA NEPEMEHHbIH TOK. MOIIHOCTh MEePeMEHHOT0

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
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TOKa. AMIUTUTYJHOE M JEHCTBYIOIEE 3HAYCHHE CHIIBI TOKa W HampsbkeHus. TpaHcdopmaTop.
[Ipon3BoicTBO, MEepeiada U MOTPeOICHUE JICKTPHUSCKON SHEPTUU. DKoN02UHeCKUe PUCKU npu
npou3eoocmee  neKmpuyeckol Hepeuu. Kyromypa ucnonv3o8anus 21eKmpodHepeuu 8
no6ceoHesHou HcusHu ™

IIpakTnyeckoe 3ansaTue Ne9
Texnuyeckue ycmpoticmea u Hpakmuieckoe npUMeHeHue: 3JIeKMpPUYecKull 360HOK, 2eHepamop
nepemMenHo20 MOoKd, TUHUU d1eKkmponepeday ™

JlabGoparopHnasi pabora Nel4

HccnenoBanue 3aBHCHMOCTH MEPUOJIa MAJBIX KOJICOAHWH Tpy3a HAa HUTH OT JUIMHBI HUTH U
Macchl Ipy3a

JlabopaTopHas padora NelS

HccnenoBanmne nepeMeHHOTO TOKa B IIEMH U3 MOCIEI0BATEIbHO COCTUHEHHBIX KOHICHCATOPA,
KaTyIIKU U pe3ucTopa

CamocrositesibHas padora o0yuyaromuxcs NelQ
Pemnrenue 3anau

Tema 5.2. Mexanuueckue
" 3JIEKTPOMATHUTHbIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJia:

Mexanudeckue BOJIHBI, YCIOBHS pacrnpoctpanenus. I[lepuon. CkopocTh pacmpocTpaHEHUs U
mHa BoJHBL [lomepeuynele W mpononibHBIE BONHBL. MHTepdepeHuuss u  audpaxius
MeXaHW4YeCKUX BOJIH. 3ByK. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHuTHBIE BOJHBL. YCJIOBUS M3IyYEHHs] SJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHrtanus BektopoB E, B, v B anexrpomaruutHol BosiHEe. CBOMCTBA AJIEKTPOMATHUTHBIX
BOJIH: OTpakeHUE, TMpeloMIIeHue, Tospu3anus, audpakius, uHTepdepenuus. CKOpoCcTh
AJIEKTPOMArHUTHHIX BOJH. [lIkasa »neKkTpoMarHuTHEIX BOJH. [IpruMeHEeHHE 3JEeKTPOMArHUTHBIX
BOJIH B TexHUKe © ObITy. [IpuHIMIBI paguocBsi3u W TeNeBUACHUA. Pamuonmoxarius.
OnekmpomazHumnoe 3azpsa3Henue oKkpyxcaroujeli cpedwvl

IIpakTyeckoe 3ansaTue Nel0
Texnuueckue ycmpoucmea U NpAKMUYECKoe NnpumeHeHue: My3bIKAIbHbIE HHCTPYMEHTBI,
YIbmMpaseyKosas OUazHOCmMuKa 6 mexHuke® W MeIULUHE, pajap, PaAuONpPHEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neus

CamocrosiTeibHas padora odyuarommuxcs Nell
CocraBneHue mioccapusi ¢ OmpefeNeHus MU Mo Teme «MexaHHMYecKue M 3IJIEeKTPOMArHUTHbIE
BOJTHBD»
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Tema 5.3. OnTuka

Coaepsxanue yueOHOro MaTepuaJa:

['eomeTrpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyu
cBera. Toueunslit HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OoTpakeHus cBeta. [locTpoenue
n300paxkeHUt B TUIOCKOM 3epkaie. [Ipemomiienue cBera. 3akOHBI MPEIOMIICHHS CBETa.
AOCOOTHBIN MoKa3arens npenomiieHus. [lomHoe BHyTpeHHEe oTpaxxeHue. [IpeaenbHbIil yromi
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucnepcus cera. CioxkHbIi coctaB 6emoro cBeta. LIer.
Cobuparone u paccernparomue auH3bl. ToHkas nuH3a. POKYCHOE PACCTOSTHUE U ONTUYECKas
ciwiia ToHKOM nuH3bL. [locTpoeHne n300pakeHUN B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3aX.
@opMyna TOHKOM JMH3Bl. YBeIWYeHWE, JaBaeMoe JuH30W. llpenensl npuMeHUMMOCTH
reoMeTpuueckoil ontuku. BomnoBas onrtuka. HWutepdepenmus cBera. KorepeHtHbie
WCTOYHUKA. YCJIOBUS HAONIOJACHUS MAaKCUMYMOB W MHHHUMYMOB B WHTEep(EpEHIIMOHHOMI
KapTUHE OT ABYX CHUH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB. Judpakuus ceera. Judpakunonnas
peuieTka. YcioBUe HaONIOAEHUS TVIAaBHBIX MAKCUMYMOB IIPH MaJ€HUUM MOHOXPOMAaTHYECKOIO
cBeTa Ha TG PAKIMOHHYIO peweTky. [lonspuzayus ceema™

IpakTuyeckoe 3anaTue Nell

Texuuueckue ycmpoiicmea u npakmuyeckoe HnpuMeHeHue: OYKH, Jayna, ¢oToamnmnapar,
MIPOEKIIMOHHBINA amnmapar, MHUKpPOCKOMN, TEJECKOMN, 6010KOHHAs onmuka™, TudpakiuoHHas
penieTKa, NoJsIpouna

JlabopaTopHnas padora Nel6

Omnpenenenre mokasarTes MPEJIOMICHUS CTeKIa
JlabopaTopHnas padora Nel7

HccnenoBanune cBONCTB M300pakeHUI B JTMH3aX
JlabopaTopHas padora Nel§8

Habnroienue aucnepcuu cBera

Paznea 6. OcHOBBLI cienMAJLHOM TEOPHH OTHOCUTEJIHLHOCTH

Tema 6.1. OcHOBBI
Teopum
OTHOCHUTEJIBLHOCTH

Coaepsxanue yueOHOro MaTepuaJa:

I'paHnubsl NPUMEHMMOCTH KJIacCMYEeCKOW MexaHukH. llocTynarsl crnenvalbHONW TEOpPUH
OTHOCHUTEIIBHOCTH: HMHBAapUAaHTHOCTb MOJIYJII CKOPOCTM CBETa B BaKyyMme, [IPUHIMII
OTHOCHTEIIBHOCTH DUHINTEHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U
COKpAIIEHUE JJIMHBL. DHEPTUS U UMITYJIbC PEISTUBUCTCKON YacTulpl. CBSA3b Macchl ¢ SHEpPruen
Y UMIYJbCOM PEJIITUBUCTCKOMN YaCTHUIbl. DHEPIHUs MOKOsI CBOOOTHOM YaCTUIIbI

CamocrositeibHas padora o0yuaromuxcs Nel2

OK 01
OK 02
OK 04
OK 05
OK 07
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\ Pewenue 3anau

Pa3znen 7. KBantoBasi puzuka

Tema 7.1. DJjeMeHThI
KBAaHTOBOM ONTHKH

Coaep:xkaHue y4eOHOTro MaTepuaJa:

®otonbl. ®opmyna [lnanka cBs3u SHepruM (GOTOHA C €ro 4YaCTOTOW. DHEPrusi U UMITYJIbC
¢dorona. OrtkpeiTrie u wuccienopanue Gorodpdexkra. Ombitel A.I'. CroneroBa. 3aKoHBI
dbotodrddekra. Ypasuenue DiinmreiiHa s porodrddexra. «Kpacnas rpanumay dhortodrddekra.
Hasnenue cBera. Omnwitel IIL.H. JleGeneBa. Xumuueckoe paeiicTBue cBera. Texuuueckue
ycmpoticmea U npakmuyeckoe npumeHenue: Gomosnemenm, Gomooamyux, COIHeUHdAs.
bamapes, ceemoouoo*

CamocrositesbHas padora Nel3
Pemenue 3agau

Tema 7.2. Crpoenue
aToma

Conep:xanue yueOHOro MaTepuaJia:

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto vactuil. [lmanerapHas MoJenb
aroma. Iloctynatsl bopa. M3nyuenue u nornomenue (OTOHOB IIPU MEPEXoje aToMa C OJHOro
YpOBHS PHEpruM Ha Apyroil. Bunel cnextpoB. CrekTp ypoBHEW SHEpruM aroma BOAOPOJA.
BonnoBbeie cBoiictBa wactun. Bomsbl ge bpoitrd.  KopmyckymnsipHO-BOJHOBOW Jyau3M.
CrioHTaHHOE U BBIHYXKJIEHHOE M3IyuyeHue. Judpakuus 31eKTpOHOB B KpUCTALUIaX. Y CTPOMCTBO
U TpUHUMD paboThl Jazepa. Texuuyeckue YCmMpoucmea u npaKmuyeckoe npumMeHeHue:
CNEeKMPalbHbll AHATU3 (CReKMPOCKON), Jlazep, K8AHMOBbl KoMnbiomep *

JlabopaTopHnas padora Nel9
HabmtoeHue TuHeiuaToro cnekrpa

Tema 7.3. AToMHOe PO

Coaepixanue yueOHOro MaTepuaJa:

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTPOEHMS sAapa. OTKpBITHE pagHMOaKTHBHOCTH.
OmneiTel Pezepdopaa mo onpesenennio coctaBa paanoakTUBHOTO u3iydenus. CBoricTBa anbda-,
Oera-, ramMma-u3ny4yeHHs. BiMsHue pajMOaKTHBHOCTH Ha >KHMBble OpraHu3Mbl. OTKpbITHE
nporoHa u HeWrpoHa. Hyximonnas wmogens siapa [eiizenbOepra-MBanenko. 3apsia  spa.
MaccoBoe umcno spa. M3otomnsl. Anbda-pacnaj. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacna.
lN'amma-uznydenne. 3akOH pPaJAMOAKTUBHOTIO pacmaja. OHEPrus CBS3M HYKIOHOB B sJpe.
Snepubie cunbl. Jledekt maccol sapa. SnepHble peakuuu. Jlenenue u cuntes snep. SnaepHbiit
peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI SAECPHOM DHEPIETHKH.
OKOJIOTUYECKHE AaCNEKThl SJAEPHOM DHEPreTUKH. OJIEMEHTapHble dacTulpl. OTKphITHE
MO3UTpOoHAa. MeTo/1bl HaOMIOACHHSI U PETUCTPALIMU IEMEHTapHbIX yacTll. PyHIaMeHTalIbHbIe

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
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B3auMoieicTBHs. ENMHCTBO U3NUECKOi KapTHHBI MUPA

IIpakTnyeckoe 3ansitue Nel2

Texnuueckue ycmpoiicmeéa U npakmuyeckoe HnpuMeHeHue: Gomosnemenm, Gomooamyux,
conHeunas bamapesl, c6emoouoo, CneKmpoCKon, 1azep, K8aHmMosblll KoMnviomep *
IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTOrpadusim).

IIpakTuyeckoe 3ansatue Nel4

Texnuyeckue ycmpoticmea u npaxmuieckoe npumererue, oo3umemp*, kamepa BuibcoHa, siepHbIi
peakTop, aToMHas 6omba

CamocrositesbHas padora Nel4
Pemenue 3agau

Pa3nen 8. Di1eMeHTHI aCTPOHOMUH U ACTPOPUIHKH

1c0

Tema 8.1.
aCTPOHOMHUHM
acTpopusuKku

DJIeMeHThI
"

Coaepixanue yueOHOro MaTepuaJa:

Oranel pa3BuTUsA acTpoHOMHUH. [IpuKinagHOoe 1 MUPOBO33pEHYECKOE 3HAUEHUE aCTpOHOMUU. Bua
3Be3gHoro Heba. Co3Be3ausi, spKUe 3BE3fbl, IUIAHETHl, UX BUAUMOE ABMKeHUE. CoyHeuHas
cucrema. [lmaners! 3emHOM rpynmnsl. [InaneTsi-rurantel. Mansle Tena COJIHEYHONW CHUCTEMBI.
Comnnne, gorochepa u armocepa. ConHeunass akTuBHOCTh. Mcrounuk sHepruu ConHIa u
3B€31. 3BE3Ibl, HMX OCHOBHBIE XapaKTEpUCTHKU. Jlnarpamma «CHEKTpaJbHBIM Kjacc —
CBETHUMOCTB». 3B€3/1bl TJIABHOM MOCIIEI0BAaTENbHOCTH. 3aBUCHMOCTh «MacCa — CBETUMOCTb) ISl
3B€3]] TJABHOM IIOCIENOBATENbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. (CoBpeMeHHbIE
MPEJICTAaBICHUS] O MPOUCXOXACHUM U 3Bomonuu CoimHIA M 3Be3/A. OTalbl KU3HU 3BE3.
Mneunsii [IyTe - Hama 'anaktuka. CimpanbHas cTpykTypa ['anakTuku, pacpenesieHue 3Be3,
raza u nputd. [lonoxenue u amwxkenue Connua B ['amaktuxe. Tunsl ramakrtuk. Ilnockas u
cepuueckas nojcucremsl ['anaktuku. PagvoranakTuku u kBazapbl. UepHble ABIPHI B spax
ranakTuk. Beenennas. Pacumpenve Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust
bonbmoro  B3peiBa. PenmkToBoe  m3mydeHume. MacmtabHas  cTpykTypa  BceneHHOM.
Mertaranaktuka. Heperentasle npo6ieMbl aCTPOHOMHH

JlabopaTopnasi paGora Ne2(
Ha6mronenne ocHOBHBIX co3Be3auii CeBepHOTO MOJIYIIApUsI U SIPKUX 3BE3]T

OK 01
OK 02
OK 03
OK 05
OK 07

IIpomeskyTouHast arrecTanus (AK3aMeH)

30

II cemecTp:

MaKCHMaJIbHAsl HArpy3Ka:

112
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o0s13aTebHAas Harpyska:

72

JEeKIUHN: 52

NPaKTHYECKHUE 3aHATHUS: 8
JabopaTopHbie padoThl: 12
caMoCTOsITe/IbHAas padora: 10
NPOMEKYTOUYHASI ATTECTAIUSA: 30

3aron:

MaKCHMAaJIbHAsl HArpy3Ka: 180
00s13aTe/IbHAS HATPY3KAa: 125
JIEKIUH: 83

NPaKTHYECKHE 3aHATHSA: 16
JabopaTopHbie padoThI: 26
caMoCTOsITeIbHasi padoTa: 25
MPOMEKYTOYHASI ATTECTAIUSA: 30

*
IIpogpeccuonanvro opuenmuposanHvle d1eMeHmbl COOEPHCAHUS
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHH 0

B coorBerctBum ¢ tpeboBanusimu ®I'OC COO k MaTepHanbHO-TEXHHYECKOMY 00ECIICUCHHIO
y4eOHOTro mpolecca 0a30Bblii YPOBEHb Kypca ()M3WKH HAa YPOBHE CPEIHEro oomero oOpa3oBaHUs
u3ydaeTcs B YyCIOBHAX KaOuHeta ¢usuku. B kabuHere QuU3MKKM UMeeTcs HEOOX0IUMOe
nabopaTopHoe 000pyIOBaHUE JUIS BBIOJHEHHS YKa3aHHBIX B pa0odell mporpaMme MpaKTHYECKHX
3aHATHH ¥ J1a0OpaTOPHBIX PabOT W JAEMOHCTPALIMOHHOE OO0OpyZOBaHHUE. JleMOHCTparroHHOEe
obopynoBanue (GOpMHUPYETCSI B COOTBETCTBUU C MPHHIUIIOM MHHHUMAJIBHOW JOCTATOYHOCTH H
o0ecreynBaeT MOCTAaHOBKY MEPEYHCICHHBIX B pabodeill mporpamMme KIIFOYEBBIX JEMOHCTpALUil A
WCCIICIOBAHMSI M3YYaeMbIX SIBJICHUH U MPOIECCOB, SIMITUPUUYCCKUX U (PYHIaAMEHTAIBHBIX 3aKOHOB, UX
TEXHUUYECKUX TMpuMeHeHuid. JlabopaTopHoe oOopymoBanue Uil JTa0OpPaTOpHBIX paboT
MPAKTUYECKUX 3aHATHH (HOpPMUpYETCs B BUAC TEMATUYCCKHX KOMILUICKTOB M OOECIIEYMBACTCS B
pacuére OMHOTO KOMIUIEKTAa Ha JIByX oOydarommxcs. TeMaTH4ecKre KOMIUICKTHI JabopaTopHOro
000pYI0BaHUS TIOCTPOCHBI HA KOMILJICKCHOM HCITOJIb30BaHHH aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a
TaKXe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBHIX 1a00OpaTOpHid.

O6opynoBanue yueOHOro kabuHera:

- TOCAJIOYHBIE MECTA 10 KOJIMYECTBY O0YUArOIIUXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HaTJISTHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs [T IPOBEPOUYHBIX paboT;

- po(heCCHOHAIILHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHUaIbl 17151 IpoBeieHus MU EepeHIIMPOBAHHOTO 3a4eTa U IK3aMEHa.

TexHuueckue cpeacTsa 00ydeHUs:

- IEPCOHATILHBIN KOMITBIOTEP C JMIIEH3MOHHBIM ITPOrpaMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP C IKPAHOM;

- 3ampl  (OuOsMOTEKa, YMTAJIBHBIA  3ad1 €  BBIXOJAOM B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh UHTEPHET).

[TpumepHBIii TepedeHb JeMOHCTPAIIMOHHOTO B J1a00PaTOPHOTO 000pYT0BAHHMS:
nudpoBas 1adopaTopus 1o Gpusmke I MpenoiaBaTes;
nudposas madoparopusi Mo GU3UKe 151 00yHArOIIETOCs;
BEChl TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /715 TAOOpaTOPHOTO MPAKTHKYMa TI0 OTITHKE;
KOMILJIEKT /715 1TaOOpaTOPHOT 0 MPaKTHKyMa M0 MEXaHUKE;

6. KOMIUIEKT Uil J1a0OpaTOPHOrO  MPAaKTHUKyMa [0  MOJIEKYJISIpHOM  (Qu3uke H
TEPMOJIMHAMUKH;

7. KOMIUIEKT JuIsl 1a00paTOPHOTO MPAaKTUKYMa MO 3JIEKTPUUYECTBY (C TEHEPaTOpOM);

8. KOMIUIEKT JIsi M3y4eHHUs] BO3OOHOBIISIEMBIX UCTOYHHUKOB YHEPIUHU (COJHEUHOM, BETPOBOM
SHEpruu, OMo-, MEXaHMIECKON M TEPMOIJICKTPUIECKOIN SHEPTETUKH);

9. ammepmeTp J1abOpaTOPHBIN;

10. BosmbTMETp 71a0OPATOPHBIN;

11. xojopumeTp ¢ HAGOPOM KATOPUMETPUUECKUX TEI;

12. TepmomeTp J1abopaTOPHHBIIi;

13. KOMIUIEKT JJIs1 M3y4YEHUS] OCHOB MEXAHUKHU, THEBMATUKH U BO30OHOBIISIEMBIX UCTOYHUKOB
SHEPIHH;

14. GapomeTp-aHEpOH;

15. OOk mUTaHUS PETYIUPYEMBIil;

16. BeG-kamepa Ha TIOJBM)KHOM LITATUBE;

17. Bumeokamepa Jyuisi pabOThI C ONTHYECKUMHU TTPHOOpaMU;

SNhAWDN =
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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.

reHepaTop 3BYKOBOM;

TUTPOMETD (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

KOMIUIEKT MOCYbl JEMOHCTPALMOHHON C TPUHAIIEHKHOCTIMU;
MaHOMETD JKHJIKOCTHOU JEMOHCTPALlMOHHBIH;

METp I€MOHCTPALMOHHBI;

MHUKPOCKOII IEMOHCTPAIIMOHHBIH;

Hacoc BakyyMHbIE KOMOBCKOTO;

CTOJIMK II0JbEMHBI;

LITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHUIA;

ANEKTPOIUINTKA;

HaOOp JIEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALIMOHHBIN MO JMHAMUKE BPAIIATEIbHOTO TBUKCHUS;
HaOOp JIEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHUI;

BEJIEpKO ApXumena;

MasSTHUK MakcBeia;

Ha0op TeJ paBHOrO 00beMa;

Ha0Op TeN paBHOM MacCHI;

puOop JUIs IEMOHCTPAIIMHA aTMOC(EPHOTO 1aBICHUS;
MIpU3Ma, HAKJIIOHSIOLIAsICSI C OTBECOM;

phluar 1eMOHCTPALMOHHBIH;

COCY/IbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM JIEMOHCTPalMOHHBIN;

TpyOKa HBIOTOHA;

miap rnackasnis;

HabOp 1IEMOHCTPAIIMOHHBIH 110 MOJIEKYJIIPHON (PU3UKE U TETIJIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAIIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0Op KanmuuIIpOB;

TpyOKa /Uil IEMOHCTPAIIMHA KOHBEKIIUU B KHUAKOCTH;
LUMJIMHJIPBI CBUHIIOBBIE CO CTPYTOM;

11ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIM UCTOYHHK;

reneparop Ban-ne-I'paacga;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  HpHOOpOB M TNPUHAMIEKHOCTEH Ui JEMOHCTpAalud  CBOMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

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

KOMIUIEKT MpUOOPOB JIIsl U3yUEHUS MPUHIUIIOB paAHOIIpHEMa U PaIuoNepe1ayuu;
KOMIUIEKT POBOJIOB;
Mar"uT Jyrooopas3Hblii;
MAarHuT MOJIOCOBOM I€MOHCTPAIlMOHHBIN;
MalinHa 31eKTpodopHasi;
MasiTHUK 3JIEKTPOCTATHYECKHIA;
Ha0Op MO U3YUYEHUI0 MAarHUTHOTO TOJIS 3€MIIH;
Ha0Op AEMOHCTPALIMOHHBIN IO MATHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
HabOp IEMOHCTPAIIMOHHBIH 110 MOTYIPOBOJHUKAM;
Ha0Op AEMOHCTPALIMOHHBIN MO TOCTOSIHHOMY TOKY;
HabOp IEMOHCTPAIIMOHHBIH 110 3JIEKTPUUYECKOMY TOKY B BaKyyMe;
Ha0Op AEMOHCTPALMOHHBIN MO ANEKTPOJUHAMUKE;
Ha0op AJIs IEMOHCTPALMN MarHUTHBIX 110JIEH;
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69. HaOop 7151 AEMOHCTPAIIUN ICKTPUICCKUX TOJIEH;

70. TpancopmaTop yueOHBIH;

71. majiouka CTeKJIsSHHAT,

72. manouka >00HUTOBA;

73. mpubop neHIa;

74. cTpenKyd MarHUTHBIE Ha IITaTUBAX;

75. CyJITaH 3JIEKTPOCTATUYECKUH;

76. ITaTUBBI U30JIUPYIOIIUE;

77. >NeKTpOMAarHuT pa300PHBIA;

78. HaOOp NEMOHCTPAIIMOHHBIN IO TEOMETPUUYECKON OITHKE;
79. Habop TEMOHCTPAITMOHHBIN 11O BOJITHOBOM OITHKE;

80. crieKTpOCKOI ABYXTPYOHBIH;

81. Habop CIEeKTpaTbHBIX TPYOOK C HCTOYHUKOM ITUTAHUS;
82. ycranoBka jis usydenus porodddexra;

83. Habop IEMOHCTPAIIMOHHBIN 110 MIOCTOSHHOM TJIaHKa;

84. KOMIIJIEKT HaTISAHBIX ITI0COOUH IJIS ITIOCTOSSHHOI'O HCIIOJIb30BaHMS;
85. KOMIUIEKT MOPTPETOB JIJIs1 OpopMIICHUsT KaOMHETA,

86. KOMIUIEKT I€MOHCTPAIMOHHBIX y4€OHBIX TaOIHII.

[IpumepHBIii nepedyeHb JEMOHCTPALMOHHOIO U J1a00paTopHOro OOOpyAOBaHUS HOCHUT
PEKOMEHIAaTENbHBIN XapaKTep.

[Tpu HanmmYMK HEOOXOIUMOTO 00OPYAOBAaHUS 3aHATHS 1O (PU3HUKE B HEKOTOPBIX CIydasiX MOTYT
IIPOBOJIUTHCS B UMEIOIUXCS B 00pa30BaTeIbHON OpraHU3alMi MAaCTEPCKUX WM J1a00paTopusiX.

3.2 UndpopmanuonHoe odecriedeHrne 00yuYeHust

Ilepeyenb McHOJIB3yeMbIX Y4eOHbIX H3AaHuii, UHTepHeT-pecypcoB, A0NOJHUTEILHOI
JIUTEPATYpPbI

OcHOBHbIE HCTOYHUKH:

1. ®wusuka. TexHomormyeckuii nmpoduib : y4eOHHUK JUIsI 0Opa3oOBaTENbHBIX OpraHU3aIui,
peanu3yromux 00pa3oBaTebHBIE TporpamMmbl cpea. mnpod. obOpazoBanms : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3a., crep. — Mocksa. : M3gatenbckuii neHTp «Akagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. @wusuka. TexHomornyeckuit mpoduiib : y4eOHHUK Isl 0Opa3oBaTENbHBIX OpraHU3aIui,
peanu3yromux 00pa3oBaTeNbHbIE TPOrpaMmbl cpen. mnpod. obpaszoBanus : B 2 4. Y. 2
B.®. Imutpuesa. — 5-e u3a., crep. — Mocksa. : U3narenbckuii neHTp «Axanemus», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®uszuka. Texnonornuyeckuit mnpopunb. COopHMK 3amgay : yueO. mocoOue aus
00pa3oBaTeNbHBIX OpraHu3aliii, peaTn3yIoNMX O00pa3oBaTelIbHbIE MPOrPaMMbl cpel. mpod.
obpaszoBanus : B.®. [Imutpuena. — 5-¢ uza., crep. — Mocksa. : M3naTenbckuil eHTp «AKageMus»,
2025. —256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTe/IbHbIE HCTOYHUKM:

4. Msxkumes, I'. . ®usuka : 10-i1 kmacc: 6a30BbIA U yriyOJEHHBIH YPOBHH : YYEOHHK /
I'. 1. Mskumes, b. b. Byxosnes, H. H. Cotckuii ; mon penakmueit H. A. ITapdentreBoii. — 10-e uzn.,
crep. — Mockaa : IIpocsenienue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 31€KTpOHHBIN
// Jlanb : anekTpoHHO-0MOMMOTeyHast cuctema. — URL: https://e.lanbook.com/book/335051

5. Mskumes, I'. f. ®usuka : 11-i kmacc: 6a30BbId W yriayOJAEHHBIM ypOBHU : y4eOHUK /
I'. 5I. Msakumes, b. b. Byxosues, B. M. Hapyrun ; non penaxkuueit H. A. [lapdentseBoii. — 11-e usn.,
crep. — Mockaa : IIpocsenienue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 31€KTpOHHBIN
// JIanb : anekTpoHHO-0MOIMOTeuHas cuctema. — URL: https://e.lanbook.com/book/335054

6. Kacesanos, B. A. ®usuka: 10-i kiacc: yriayOn€éHHbIN ypoBeHb : yueObHuk / B. A. KacbsHoB.
— 11-e u3n., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Texkcr :
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AJICKTPOHHBIN /l Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/334853

7. KacpsnoB, B. A. ®wusuka: 11-ii kjacc: yriyOn€éHHBIM YypOBEeHb : YYEOHHK /
B. A. KacesinoB. — 11-e u3n., crep. — Mocksa : IlpocBemenne, 2023. — 493 ¢. — ISBN 978-5-09-
103622-0. — Tekct : anekTpoHHbIH // JlaHb : 35IeKTpOHHO-OMOMMOTeuHast cucrema. — URL:

https://e.lanbook.com/book/334877

8. Poraues, H. M. ®u3uka. YueOHbIi Kypc I CPeIHET0 MPo(ecCHOHaTLHOrO 00pa3oBaHus
: yuebHoe nocobue i cro / H. M. Poraues, O. A. JleBuenko. — 3-e u3z., crep. — Cankr-IlerepOypr
: Jlanb, 2024. — 312 c. — ISBN 978-5-507-49831-4. — TekcT : anexTpoHHbIN // JIaHb : 3JIEKTPOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexum nocryma: ams
aBTOPH3. MOJIb30BATEIICH.

9. JlorBunenko, O.B. ®usuka + ellpunoxenue : yuebnuk / Jlorsunenko O.B. — Mocksa
:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950 . — Tekcr
: OJIEKTPOHHBIN. (DJIEKTPOHHOE U3aHUE).

10. Jlorsunenko O.B. ®usuka. Ilpaktukym : yue6Hoe nocodue / Jlorsunenko O.B. — Mocksa
:KuoPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7. — URL: https://book.ru/book/944582 . —
TekcT : 3NeKTPOHHBIA.

Ilepeuens UHTEpHET-pECypPCOB:

8. Enmmnas xosutekiusi nu@poBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum gocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

10. OtkpsiTas ¢dusmnka. — Pexum JocTymna:
http://www.physics.ru/courses/op25part2/design/index.htm ;

11. TInardopma AKnacc. — Pexxum nocryna: http://www.yaklass.ru ;

12. Poccuiickas anekTpoHHas mkona. — Pexxum gocryma: http://www.resh.edu.ru/;

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

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

15. DnexTpoHHbIN yueOHUK. — Pexum noctyna: http:// www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

Kontpoar um omenka pe3ynbratoB ocBoeHusi OVYIL.11 ®usuka packpbiBalOTCs dYepes
JTUCIUIUTMHAPHBIE PE3yJbTaThl, HAIPaBJICHHbIE Ha (HOpPMHpOBaAHHE OOMMX H MPOPECCHOHATHHBIX

KOMIICTCHITUH 110 pasaciiaM 1 TEMaM COJACpIKaHUA yqe6H0ro mMartrepuaJia.

[Tpomexyrounas arrectamnus — B popme nuddepenupoBannoro 3auera (1 cemectp), B popme

sK3aMeHa (2 cemecTp).

Konx n naumenoBaunue
(bOpMHUPYEMBIX KOMITETCHITHI

Pasgen/Tema

Tum oreHOYHEBIX
MEpONPUATHI

OK 01. BsiOupats crocoOs
pelieHus 3a1a4
npodecCHOHATBLHOM

ACATCIIBHOCTH TIIPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 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.

Paznen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1

[To/c!?

OK 02. Hcnonp3oBarts
COBPEMEHHBIC CPEJICTBA ITOMCKA,

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

aHaim3a u  uHTepnperauuu | Pasnen 4. Temnr 4.1.,4.2.,4.3
uHpopmanuu u |Pazgen 5. Temnr 5.1., 5.2., 5.3.
uH(popMaLmoHHble TexHosoruu | Pasnen 6. Tema 6.1

1A BBIITOJTHEHUS 3amad | Pasnen 7. Temur 7.1, 7.2, 7.3
npoeccuoHaIbHOM Pa3znen 8 Tema 8.1
JeSITeIbHOCTH Ilo/c

OK 03. [Tnanuposats | Paznen 1. Tema 1.1

U peann3oBbiBaTh coOctBeHHoe | Pasnmen 3. Temsr 3.1., 3.2, 3.3.
npoeccuoHaIbHOe u | Pasnen 4. Temn1 4.1.,4.2.,4.3
JIUYHOCTHOE pasButue, | Paznen 8 Tema 8.1
peIPUHUMATEIbCKYIO [To/c

JESATEIBHOCTD B

npodeccuoHanbHOM cdepe,

HCII0JIb30BaTh 3HaHUS

o TMpaBoBOW U (UHAHCOBOH
IPaMOTHOCTM B Pa3jIM4YHBIX
YKU3HEHHBIX CUTYalLUsAX

OK 04. O dexTuBHO
B3aWMOJICHCTBOBaTh W padoOTaTh
B KOJUIEKTHBE U KOMaH e

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

Pazgen 4. Temr1 4.1.,4.2.,4.3

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

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

OK 05. OcyniecTBiTh YCTHYIO
U MHCHbMEHHYI0 KOMMYHUKAIIMIO

Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit denepauuu c
y4EeTOM ocobeHHocTel

COOHUAJIBHOIO W KYJBTYPHOI'O

Paznen 1. Tema 1.1

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

Pazgen 4. Temr1 4.1.,4.2.,4.3

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

Pa3gen 6. Tema 6.1

YCTHBIH OIpOC;
(bpOoHTaNBHBIHN OIPOC;
KOHTpOJIbHAsI paboTa;

HaOJIroeHue 3a

BBIIIOJTHEHUEM
1a00opaTOpPHBIX padoT;
IpaKTHYeCKHEe padoTh

(pemeHne KaYeCTBEHHBIX U
pacyeTHBIX 3aj1a4);
MPaKTUYECKHUE 3aHATHUS;
TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;
BBITIOJTHEHUE
MPAKTUYECKUX 3aJaHHHA
npo¢eCCuOHAILHON
HaIpaBJIEHHOCTH;
BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHOU
aTTecTaluu

19 TIpoheccroHanbHO OPHEHTHPOBAHHOE COAEPKAHNE.

30




KOHTEKCTa Pazgen 7. Temwr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c
OK 07. CogpeiictBoBath | Paznen 2. Temur 2.1., 2.2., 2.3.
COXPAHEHHUIO okpyxatoweit | Pazgen 3. Temst 3.1., 3.2., 3.3.
cpebl, pecypcocoepexennto, | Pazgen 4. Temsr 4.1., 4.2., 4.3
MPUMCHSITh 3HAHUA 00 | Pasmen 5. Temsr 5.1., 5.2., 5.3.
W3MEHEHUHU Kiumara, npuHuunsl | Paznen 7. Temsr 7.1, 7.2
OEepEKITUBOTO npou3BoACTBa, | Paznen 8 Tema 8.1
apdextuBHO  neiictBoBath B |Ilo/c
YpEe3BBIYANHBIX CUTYAIIHSIX
IIK 1.1 Bemonusars pa6otsr 1o |[lo/c

TEXHUUYECKOMY  OOCIYXKHUBAaHUIO
00opyIoBaHUs
paclpeneuTeNbHbIX  YCTPONCTB
NEKTPUUECKUX MOJCTAaHUUN M
ceteil Hampspkenwem g0 110
KUJIOBATT BKJIFOYMTEIBHO
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5. HEPEYEHb UCITIOJIB3YEMbIX METOJOB OBYUYEHUSA

5.1 IlaccuBHbIE:

- JIEKLIUU TPaJULMOHHbIE 0€3 MPUMEHEHUsI MYJIbTUMEAUNHBIX CPEACTB U 0e3 pa3laTOYHOro
MaTepuana,

- IeMOHCTpanust y4eOHbIX (UIbMOB, 1a00PaTOPHBIX OIBITOB;

- pacckas;

- CEMUHAapbl, MPEUMYIIECTBEHHO B BUJIE OOCYKJICHHS OKIaJ0B CTYIEHTOB 10 TEM WJIH UHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue npenodasamens Kaxk CcyOvekma ¢ 00V4arOWUMCA KAK 00beKmom
NO3HABAMENbHOU 0esIMeNbHOCIUL).

5.2 AKTHBHbBIE 1 MHTEPAKTUBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIIUH;

- pabora B rpynmax;

- yueOHas IUCKyCCus;

- JIGTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIE YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpYTJIble CTOJBI (KOH(EPEHIINH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTHUMENA;

- peleHne npoOIeMHBIX 3aa4;

- peleHne Ka4YeCTBEHHBIX U PAaCUETHBIX 33]1a4;

- aHAJIM3 KOHKPETHBIX CUTYaIHil;

- METOJ] MOJTyJIbHOTO OOyYEHHS;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4eHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YUarOIIUX MTPOTPaMM.

(63aumodeticmeue npenodasamens Kax cyOvekma ¢ O00OVUAIOWUMCA KAK CYObeKmom
NO3HABAMENbHOU 0esIMeNbHOCIUL).
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