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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
cnerranbHOCTH 23.02.08 CTpOUTENHCTBO JKEIE3HBIX JOPOT, MyTh U MYTEBOE XO03sicTBO. Pabouas
nporpamma OVIL.11 ®Pusmka paszpadborana B coorBercTBUH ¢ PI'OC COO (B geicTByromen
pEeMaKIMi) U C y4eTOM NpPHUMEpHOU pabouell mporpamMmbl 00IIE00pa30BATEIHHON JIUCIUTUITHHBI
«Duzukay mna npodeccnoHambHBIX oOpa3zoBarenbHbIX opranusanuii UPTIO (yTBepknmena Ha
3acenanuu llenarornyeckoro cosera ®I'bOY AIIO UPIIO mpotokonom Ne6/2025 ot «18» ampens
2025 r.).

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

B yuebnbix miaanax OITOII-IITICC3 yueOnsbiii nmpeamer OVIL.11 ®dusnka BXOIUT B COCTaB
o0mieo0pa3oBarenbHOW MOATOTOBKH, (OpMUPYEMOl U3 00s3aTeldbHBIX MPEIMETHBIX o0bnacTeit
OI'OC COO mns cnemmansHOcTeid CIIO. C yuérom mnpodmis OcBauBaeMoOl CHEIHAIHLHOCTH
OVII.11 ®usuka peannsyercst Ha IEPBOM Kypce.

1.2. llean ¥ muIaHMpyeMble Pe3yJbTAaThl 0CBOEHHS YUeOHOI0 IpeaMeTa

1.2.1. Lenu yyeOHOTrO npeamera:

Conepxanne padoueit mporpamMmbel OVYII.11 ®usnka HanpaBiIeHO HA JOCTHKCHHUE CIICTYIONTUX
Lemnen:

* (¢dopMupOBaHHE WHTEPECa U CTPEMIICHHUSI OOYYarOIIMXCS K HAYYHOMY H3YYEHHUIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* pa3BUTHE TMPEACTaBICHUH O HAy4YHOM METOAe TMO3HaHusi U  (QOopMHUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAFOIIUM SIBIICHUSIM;

* (opMupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysbTara W3yYeHUS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (opmupoBaHue yMEHUN OOBSCHATH SIBICHHS C HCIIOIB30BaHMEM (U3UUECKUX 3HAHUH WU
HAyYHBIX JOKa3aTeNbCTB;

* (¢dopmMupoBaHUE NMPEACTABICHUI O PO (HUZUKU IS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTH.

JlocTmkeHue 3Tux Leseil ooecrneunBaeTcsl pellieHueM CIIEAYOINX 3aj1ay B [IPOLIecce U3yUeHUs
Kypca (pU3uK1 Ha YpOBHE CpelHEro oO1iero oopa3oBaHus:

* NpuOOpeTeHHE CHUCTEMbl 3HAHMH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAS MEXaHUKY, MOJEKYISPHYIO (PHU3UKY, dIEKTPOIMHAMHKY, KBAaHTOBYIO (DU3HKY U
AJIEMEHTHI ACTPOPUUKH;

* (¢opMupoBaHHE YMEHUH MPUMEHSITh TEOPETHUECKUE 3HAHUS U OOBSCHEHHsS (PU3MUECKUX
SIBIIGHUI B TIPUPO/IE U JIUISI IPUHSATHUS MPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;

* OCBOEHHME CIOCOOOB pEelIeHMs Pa3IMYHBIX 3a/1ady C SBHO 33/JaHHOM (DU3MUECKON MOJENbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE cO3/aHue (U3MYECKOM MOJEeNH, COOTBETCTBYIOIIEH
YCIIOBHSIM 33]1a4H;

* TOHMMaHue (U3MYECKUX OCHOB W TPHHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

* OBIAJCHHE METOJaMH CaMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHUS (DU3HUECKHUX
OKCIIEPUMEHTOB, aHaIM3a W HWHTEPHpETanud WHPOPMALUHU, ONpPEACTCHHS JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yibTara;

* CO3/1aHUE YCJIOBUM JUIsl PA3BUTHS YMEHHM MPOEKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOM



JeSITEIbHOCTH.

Ocobennocmov opmuposarus cOBOKYNHOCMU 3a0ay U3yYeHUs QU3UKU OJis1 CUCTEMbl CPeOHe20
npogheccuonantbHo20 00paA308aHUsL 3AKI0OYUAEMCIL 8 HEOOX0OUMOCMU Peatu3ayuu npogpheccuoHaibHou
HANPAaeIeHHOCMuU  peulaemvlx 3a0ad, yuéma ocobenHocmel cgepvl OesimenvHocmu  OyOYuux
CReyuanucmos.

Ilpocpamma no ¢husuxke npedocmasniaem GO3MONCHOCMYL OJi  Peanu3ayuu  pasiudHbIX
MemoOUu4ecKuUx nooxXo008 K Op2aHu3ayuu 0oyuenus Qusuxke npu yCiosuu COXpanenus oo0sa3amenbHoU
yacmu cooeparcanust Kyped.

B pe3yabTare 0cBOCHUS Y4eOHOH JUCHMILIMHBI 00yYAIOIIMIACH T0JIKEH

yMeThb:

- ONUCHIBATh U OOBACHATH (DU3MUECKUE SBJICHUS M CBOWCTBA TEN: IBUKEHUE HEOECHBIX Tell U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUJIKOCTEH M TBEPIBIX TEI; JIIEKTPOMATHUTHYIO
MHYKIIMIO, PaclpOCTpaHEHHE AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWMCTBA CBETA; M3IyuYEHHUE U
MOTJIOIIEHUE CBETa aTOMOM; (poTOd(heKT;

- OTJINYaTh TUIIOTE3bI OT HAYUHBIX TEOPUIl;

- IeIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAILHBIX JIAHHBIX;

- IPUBOAUTD MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOJEHUS U IKCIIEPUMEHT SIBIISIIOTCS OCHOBOM
JUTS. BBIZIBMDKCHUS THTIOTE3 U TCOPHH, IMO3BOJISIIOT MPOBEPUTH UCTHHHOCTh TCOPSTHUYECKUX BBIBOIOB;
¢busnueckas Teopus AaeT BO3MOKHOCTh OOBSCHATh U3BECTHBIC SBJICHUS TPUPOJIBI M HAYUYHbIE (PaKThI,
MIPEJICKA3bIBATH €IIl¢ HEN3BECTHBIC SIBICHUS;

- TMPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIIONBb30BaHUS (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHHWKH, TEPMOAWHAMHKH W  DJJEKTPOJUHAMHKHA B  DJHEPreTHKE; pa3IUYHBIX  BHUJOB
ANEKTPOMATHUTHBIX M3JIYYCHUU AJIS PAa3BUTHS Payo M TEIEKOMMYHHUKAIMi, KBAHTOBON (DU3MKHU B
CO3JIaHHH SIJICPHON PHEPTETHKH, Ja3epOB;

- BOCIIPUHUMATh M Ha OCHOBE MOJTYYCHHBIX 3HAHUI CAMOCTOATEIHLHO OLEHUBATh HH(GOPMAIIHUIO,
cogepkamtytocs B coobmenusx CMU, MHTepHeTe, HayYHO-TIOMYJISIPHBIX CTAThsIX;

- IPUMEHSATH MOTYYCHHBIE 3HAHUS MPU PelIeHUN PU3NIECKUX 33/1aY;

- OTIPEACNATh XapakTep GU3NIECKOro mpoliecca 1o rpaduky, Tadnuie, Gopmyie;

- U3MEPATH psAn (PU3HUECKUX BETWYHH, MPEJCTABIAS PE3yJIbTaThl M3MEPEHUN C yUETOM HX
ITOTPEIHOCTEMH;

- HCTOJb30BaTh MPHOOpPETEHHBbIC 3HAHUS W YMEHHs B MPAKTUYECKOW JNEATEIbHOCTH U
TTOBCETHEBHOM KU3HH.

3HATh:

- CMBICI TIOHATHH: (HU3MUECKOe sIBIIEHWE, THUIOTEe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMO/ICICTBHUE, JEKTPOMAarHUTHOE TOJE, BOJIHA, (JOTOH, aTOM, aTOMHOE SIIPO, MOHHU3UPYIOIIHE
W3Iy4YeHHs, TUIAHeTa, 3Be3/1a, TaJakThKa, BeenenHas;

- CMBICT (PU3MYECKUX BEIMYUH: CKOPOCThb, YCKOpPEHHE, Macca, CHIla, HMIIYJbC, padoTa,
MEXaHHWYECKas dHEPTUs, BHYTPEHHsSS JHEPrus, aOCONIOTHAS TeMIiepaTrypa, CpeiaHssl KHHETHYeCKas
SHEPTUS YaCTHUI] BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, DJIEMEHTAPHBIN dNIEKTPUIECKUA 3apsi;

- CMBICIT (PU3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMHUPHOTO TSATOTEHUS, COXPAaHCHHS
SHEPTUU, UMITYJIbCa W DIIEKTPUYECKOTO 3apsiia, TEPMOIMHAMHKH, IEKTPOMArHUTHON HHIYKIIUH,
dhotorddexra;

- BKJIaJI POCCHMCKHUX U 3apyOeKHBIX yUEHBIX, OKa3aBIINX HAWOOIbIIee BIUSHUE HA Pa3BUTHE
bu3uku.

1.2.2. IliianupyemMblie pe3yabTaThl OCBOCHHUs 0011¢00pa30BaTEIbHOI0 Y4eOHOr0 npeamera
B cooTBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mme xommerennuu (nanee — OK) m mpodeccuonansubie kommereHnun (gamee — I1K)
®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMH, METAMPEAMETHBIMU U MPEIMETHBIMU PE3yIbTaTaMH
oOydenust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl 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.

ITK* 2.3 OcymiecTBASTS KOHTPOJIb Ka4ecTBa TEKYIIEro CoepKaHUs Iy TH, PEMOHTHBIX M CTPOMTENLHEIX paboT

4 VkaspiBatorcs IIK, syeMeHTBl KOTOpBIX (OPMHUPYET NPUKIAAHOW MOAYNb (TMPOdecCHOHATBHO OpPHUEHTHPOBAHHOE cozaepikaHue) B coorBercTBHH ¢ PI'OC peammszyemoit
npodeccun/crienansHocTr CIIO.

11




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 144
OcCHOBHOE cojiepsKaHne’ 95
B T.4.:

TEOPETUIECKOE O0yUeHUE 53
MPAKTUYECKUE 3aHATHUS 16
J1a00paTOPHBIE 3aHIATHS 26
8 M.4. NPOpecCUoOHAIbHO OPUESHMUPOBAHHOE COOEPICAHUE (COOepICcaHUe 32
NPUKIAOH020 MoOYs)°

CamocTosiTe/ibHasi padoTa 00yuyawuerocs 19
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.
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2.2. TemaTnueckuii niian u coaep:xkanue yyeonoro npeamera OVIL.11 ®usunka

®opmupyembie o01HE

O0bem
HaumenoBanue Coaep:xanue y4e0HOro Mmarepuasia (0CHOBHOE U NPo(hecCHOHATLHO OPHEHTHPOBAHHOE)S, YACOB U
pa3/iesioB U TeM JladopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) npogeccuoHaIbHbIE
KOMIICTCHIIUH
1 2 3 4
1 cemecmp

Pa3nes 1. Pu3nka U MeTO/Ibl HAYYHOI'O NO3HAHUS 3

Tema 1.1. BBenenune Conep:xanue yueOHOro MaTepuaJia:
®dusuka - Hayka o mpupoxae. Hayunele MeTonbl NO3HaHMSI OKpysKarouero mupa. Pounb
SKCHEpUMEHTa U TEOpUM B IIpoLecce IO3HAHMUA MNPUPOJbL. OKCHEPUMEHT B (U3UKE.
MonenupoBanue GpU3MYECKHX SBICHUI 1 porieccoB. Hayunsle runore3bl. @U3NUecKre 3aKOHbI 2 OK 03
U Teopuu. I'paHuIpl IpUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHumn coorserctBus. Posb u OK 05
MeCTO (PU3UMKU B (POPMUPOBAHMU COBPEMEHHOM HAay4yHOH KapTHHBI MHUpPA, B NPAKTUYECKOU
JESITEIbHOCTH JIIOJEN
CamocrositeibHas padora ody4yarommuxcs Nel 1
3anonHeHue Tabuuibl «MeTobpl HAyYHOTO MO3HAHUS

Pa3zjnen 2. MexaHuka 21

Tema 2.1. Kunematuka Coaep:xaHue yueOHOIro MaTepuaJia: OK 01
Mexannueckoe ABHK€HHE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBHkeHus. Cucrema oTcuera. OK 02
Tpaextopus. Ilepemenienue, ckOpocTb (CpelHSAs CKOpPOCTb, MI'HOBEHHAasi CKOPOCTh) H OK 04
YCKOPEHHE MAaTE€pUAJIbHOM TOYKH, MX INPOEKIUM HAa OCH CUCTEMBI KoopauHar. CioxkeHue 3 OK 05
MEPEMEIICHUN U CIIOKEHHUE CKOpOCTeil. PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE OK 07
nBIokeHue. ['pauku 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IMEpeMeIleHus K2 3

MaTepuaIbHON TOYKKM OT BpeMeHu. CBOOOAHOE TajzeHHE. YCKOPEeHHE CBOOOHOTO TajcHUSI.
KpuBonuneliHoe nBmxeHue. JIBUKeHHE MaTepUATbHOM TOYKHU MO OKPY>KHOCTU C MOCTOSTHHOM

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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[0 MOJIYJIK CKOPOCTBbIO. YTIJOBasg CKOPOCTb, JIMHEHWHAas CKOpocTh. llepmon wm wyacrora
oOpamienusi. LleHTpocTpeMuTenbHOe yckopeHue. Texnuueckue ycmpoucmeda u npakmuieckoe
npuMeHeHue: cCnuooMemp, 08UNCEHUe CHAPA008, YyenHvle U peMeHHble nepedaiu ™

IIpakTuyeckoe 3ansiTue Nel
W3ydenne qBUkKEHMS Tela, OPOIICHHOTO TOPH30HTAIBHO

CamocTrosiTesibHasi padoTa o0yuarommxcs Ne2
3amonnenne Tabmunbl  «lIpsMonuHEiHOE paBHOMEpPHOE JBWKEHHE U IPSIMOJMHEHHOE
PaBHOYCKOPEHHOE JIBHIKEHUEY

Tema 2.2. Iunamuxa

Coaepixanue yueOHOro MaTepuaJa:

[Ipunuun otHocurenvsHocTH ['anmumnes. IlepBbiii 3akoH HproToHa. MHepuuaibHble CUCTEMBI
orcuera. Macca Tema. Cuna. Ilpunnun cyneprio3unmu cui. Bropoit 3akon HeroTona miis
MaTepUaIbHOW TOUKH B MHepuuanbHoi cucteme otcuera (MCO). Tperuit 3akon HeroToHa s
MaTepUaIbHBIX TOYEK. 3aKOH BCeMHUpHOTO TAroTeHus. Cua TsokecTu. [lepBas xocmuueckas
ckopocth. Cuia ympyroctu. 3akoH ['yka. Bec tema. Tpenme. Bumel Tpenust (moxos,
CKoJIb)keHus, kKaueHust). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CHJIa TPEHUS
nokosi. Koapduument tpenus. Cuna cOnpoTUBIEHUS TPU JBIKEHUHM Tella B KHUAKOCTU WIH
rase. [locTymarenbHoe W BpamiaTelibHOE JBUKEHHUE a0COIIOTHO TBEPJOTO Teia. MOMEHT CHIIBI
OTHOCUTENBHO ocu BpamieHus. [lneuo cunbl. YcnoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmea U NpaKmMuyeckoe NpuMeHeHue: NOOWUNHUKU, — O8UICEHUE
UCKYCCMBEHHbIX CNYMHUK08 ™

IpakTuyeckoe 3ansaTue Ne2
W3yyenne nuxenHus Opycka Mo HaKJIOHHOW MJIIOCKOCTH MO/ ISHCTBUEM HECKOJIBKHUX CHII

JlabopaTopnasi paGora Nel
HccnenoBanue ycioBUi paBHOBECHS TBEPJOTO TeJa, UMEIOIIET0 OCh BPALICHHUS

CamocrositeibHas padora o0y4yarommxcs Ne3
amnonuenne Tadaniel «CHIsl B JUHAMUAKE)

Tema 2.3. 3aKOHBI
COXpaHEeHHs B
MeXaHUuKe

Coaepsxanue yueOHOro MaTepuaJa:

Mexannueckasi pabota 1 MoIHOCTh. Kunetnueckas sneprus. IlorennuanbHas sHeprusi. 3aKoH
COXpaHEHMs MEXaHMYeCKOH sHepruu. Pabora cuibl TsDKECTH M cuilbl yrpyroctu. Ilpumenenue
3aKOHOB coxpaHeHMs. lcronb3oBaHHe 3aKOHOB MEXaHHKU Ui OOBSICHEHUS JBUKCHUS
HEOECHBIX Ted M JUId pa3BUTHUS KOCMUYECKMX HCCIEIOBaHUN, TPaHMIBI NPUMEHUMOCTH
KJIacCMUecKoM MexaHuku. MMmynbc MarepualbHOM TOYKHM (Tesa), CHUCTEMbl MaTepualbHBIX
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ToueK. MIMIysbc CHIIbI U MU3MEHEHHE MMITyJIbCa Tejla. 3aKOH coxpaHeHus umnyiasca B MCO.
PeaktuBHoe nBmxeHue. PaGora cunbl. MomHocts cuibl.  KuHerndeckas — sHeprus
MaTepuaabHOW TOuku. Teopema 00 M3MEHEHMM KHHeTHYecKoW nHHepruu. lloreHuumanbHas
sHeprus. lloreHumanbHas »Heprus ynpyro aeGopMuUpoBaHHON mnpykuHbl. [loTeHuumanbHas
SHEprus Tena BOJM3H MOBEPXHOCTH 3eMiu. IloTeHnnanbHble U HENOTEHIMAIbHbIE CUIIbl. CBSA3b
pabOThl HENOTEHLMATIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW IHEPIUU CHUCTEMbI Tel. 3aKOH
COXpaHEHHs MEXaHUYECKOM dHEPTUU. Ynpyaue u neynpyaue CmoIkHo8eHus ™

IIpakTH4eckoe 3anaTHE No3

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIep, MNPy KUHHBIN 2
MUCTOJIET, JIBUKEHNUE UCKYCCTBEHHBIX COYTHUKOB U PAKET
JlaGopaTopHas padora Ne2 5
HccnenoBanue cBsi3u pabOThHI CHIIbI C U3MEHEHHUEM MEXaHWYEeCKOW YHEPTUU Tela
CamocrosiTeibHas padora odyuaromuxcs Ne4 1
Penrtenne 3agau

Paznen 3. MoJieky/ispHas Gu3NKa M TEPMOJIUHAMHKA 21

Tema  3.1. OcHoBbl | Coneprxanue y4eOHOr0 MaTepuaJa:

MOJIEKYJISIPHO- OCHOBHbBIE TOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpUHM M MX OINBITHOE OOOCHOBAHHE.

KHHETHYECKON Teopuu BbpoynoBckoe aBmwxkenue. Juddysus. Xapaktep IBMKEHHS M B3aUMOJAEWCTBUS YaCTHI]
BemiecTBa. MoJenu CTpOeHHUsl ra3o0B, >KUIKOCTEH M TBEpPAbIX Ted U OObICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pasmepsl Mosiekysd. KosmuecTBo BellecTsa.
[TocTostnHass ABoragpo. TemnoBoe paBHoBecue. Temmepatypa u ee wusmepenue. [llkana OK 01
temmneparyp Llenbcus. Mogens wuneansHoro raza. OCHOBHOE YpaBHEHHE MOJCKYJSIPHO- 3 OK 02
KMHETUYECKOM Teopuu ujaeambHOro ra3a. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHei OK 03
KUHETUYECKON YHEPrHM TEIIOBOTO ABMKEeHUs vacTtull rasza. Illkama temmnepatyp KenbBuna. OK 04
l'a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. 3akon JlanpTona. M3omponeccel B OK 05
uaeadbHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. I 'paduueckoe mpeacTaBiIeHUE OK 07
M30IPOIIECCOB: HM30TEepMa, M30Xopa, u3zobapa. Texnuueckue ycmpoticmea U NPAKMUYECKOE K 2.3
npumenenue: mepmomemp, bapomemp*
IIpakTnyeckoe 3ansaTue Ned 1
M3MepeHne Macchl BO3/1yXa B KJIaCCHOM KOMHATe
JlaGopaTopnasi paGora Ne3 )

W3yuenune n300apHOro mpolecca
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CamocrosiTeibHas padora o0yuaromuxcs NeS
3anonHenue Tabnuisl «M3onponecchd»

Tema 3.2. OcHOBBI
TEePMOIUHAMUKH

Coaepixanue yueOHOro MaTepuaJa:

Buytpennsist sueprus. Pabota u Tenonepenaya. KoindyectBo TenaoTel. Y paBHEHUE TEIJIOBOIO
Oamanca. IlepBoe Hawano TepMoauHaMHKU. AnuabaTHeIA mporecc. Btopoe Hauano
tepmoarHamuku. TemoBeie naurarenu. KIIJ[ TeruoBoro npurarens. OxpaHa HOpHUPOABL.
TepMmonuHamuyeckass cucremMa. BHyTpeHHST 3HEpPrusi TEPMOJUHAMHYECKOH CHCTEMBI U
crnocoObl ee u3MeHeHus. KonnuecTBo TemioTsl U padboTa. BHYTpeHHss 3HEprust 0lHOATOMHOTO
uJealbHOTO Tras3a. Buasl Teronepenayu: TEIIONPOBOJHOCTb, KOHBEKIUS, HW3IyUYEHUE.
VYenbHas TEmI0eMKOCTh BemiecTBa. KonudecTBo TemnoTsl npu Teruionepenaude. I[lonstue o6
annabatHoM mnpouecce. IlepBblii 3akoH TepMoauHaMUKU. lIpuMeHeHHe IepBOro 3aKoHa
TEPMOJMHAMUKH K u3onpoueccaM. ['paduueckas unTepnperanus padoTsl raza. Bropoii 3akon
tepmoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TermnoBble MamuHbl. [IpuHIMIBL
neicTBUs TeroBbIX MamKH. [IpeoOpa3oBanus sHepruu B TemioBbiX MamuHax. Kosdduiment
MOJIE3HOTO JIeHcTBUsA TeruioBoi MammHbl. [lukn KapHo u ero koaduumeHT moie3HOro
JIeUcTBUS. DKOJIOTMYECKHE MpoOJIeMbl TEMJIOIHEepreTuku. Texuuueckue ycmpoticmeéa u
npakmuyeckoe NpuMeHenue: 08ueamenb GHYMPEHHe20 C20paHus, OblMoGoU XON0OUNbHUK,
KOHOuyuouep *

JlabopaTopHasi padora Ned
W3mepenue yaenbpHOl TemI0eMKOCTH

CamocrosiTeibHas padoTa odyuaromuxcs Ne6
Pemenue 3amau

Tema 3.3. ArperatrHble
COCTOSIHUSI BellecTBA M
(¢azosbie nepexoanl

Conep:xaHue yueOHOro MaTepuasa:

[Tapoobpa3zoBanue u koHaeHcausi. Mcrnapenne u kumneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTH BO3ayxa. HacheImeHHbId map. YAelnbHas TerjaoTa mapooOpa3oBaHUs. 3aBHCHMOCTD
TEMIIepaTypbl KUMEHHs OT AaBiieHus. TBepaoe tenmo. Kpucrammmueckue u amopdHBIE Tela.
AHnzoTponuss CBOMCTB KpuctamuioB. JKuakue Kpucrtamibsl. COBpEMEHHBIE MaTEpHAIIBIL.
[InaBneHve W KpucTaUIM3alus. YJenbHas Temaota iaBneHus. Cyonumanus. Ypasuenue
mennoso2o bananca*

IIpakTnyeckoe 3ansaTHe NeS
Texnuueckue ycmpoticmea U NpaKmuyeckoe npumMeHeHue. 2uspomemp U HCUXpomemp,
KAnopumemp,  MeXHON02UU  NONYYEeHUs  COBPEMEHHbIX MAmepuanos, 6 MOM _ YUCie
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HAaromamepuaulos, u HanomexHono2uu *

JlabopatopHas padora NeS

Onpenenenyie BIaXKHOCTU BO3AyXa 2
CamocrosiTesqibHas padoTa odyuaromuxcst Ne7 1
3anonHeHne TabauIbl KATperaTHbIC COCTOSIHHS BEIICCTBAY
Pa3znea 4. DjieKTPOAMHAMUKA 25
Tema 4.1. | Conepxxkanue y4eOHOro MaTepuaa:
DJIEKTPOCTATHKA OnexTpuzanus Tel. JNeKTpuueckui 3apsan. /[Ba Buaa snexkTpuueckux 3apsanos. IIpoBonHukw,
JOUDJIEKTPUKA M TOJYNPOBOJHUKHM. 3aKOH  COXPAHEHUS  BJIEKTPUUYECKOTO  3apsja.
BsaumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblil ayeKTpu4ecKuil 3apsaa. DIeKTpUUECcKoe
nosie. HanpskeHHOCTD 31eKTpruecKoro nosis. [IpuHiun cynepno3uiuuy 3JIeKTpUUecKUX MoJIeH. 3
JIuHMM HampsDKEHHOCTH AJIEKTPUYECKOro mojis. Pabora cui 31eKTpOCTaTHUECKOTro TOJs.
[Torenuman. Pa3HocTh morteHuuanoB. IIpoBOIHUKM M JUAJIEKTPUKU B 3IIEKTPOCTATUYECKOM
nonie. Jusnekrpudeckas MPOHUIIAEMOCTh. DJIEKTPOEMKOCTh. KoHaeHcaTtop. DneKTpOoeMKOCTb
TIJIOCKOTO KOHJICHCATOPA. DHepausi 3apsdceHH020 KOHOeHcamopa ™
IIpakTnyeckoe 3ansaTue Ne6 OK 01
Texuuueckue ycmpoticmea U HNpaKmMuyecKoe npumMeHeHue: 3JIeKMpPOCKOn, 21eKmpomemp, 1 OK 02
aekmpocmamudeckas — 3awuma, 3azemnenue  NeKMponpudopos, KOHOeHcamop ¥, OK 03
KOMUPOBAJIBHBIN anmapar, CTPYWHBIN PUHTED OK 04
CamocrositesibHast padora Ne8
2 OK 05
Pemenue 3agau OK 07
Tema 4.2. Iocrosinubiii | Conep:kanue yueOHOro MaTepuaJja: IIK 2.3
JIEKTPHYECKUH TOK. | DJIEKTPUYECKHUI TOK. YCIIOBUS CYLIECTBOBAHUS IJIEKTPUUYECKOT0 ToKa. McTtounuku Toka. Cuia
Toxu B  pasamusbIx | ToKa. [locrosuublii Tok. Hampspkenme. 3akoH Oma i y4acTKa LENH. OJIEKTPUYECKOE
cpenax COIIPOTHBIIEHUE. Y IETbHOE CONPOTHBJIEHME BellecTBa. llocnenoBarenbHOe, NMapaieNbHOE,
CMEIIaHHOE COEIMHEHHE MPOBOJHUKOB. PaboTa snexTtpudeckoro toka. 3akoH J[xoyms-Jlenna.
MOIHOCTh 3JEKTPUYECKOr0 TOKAa. DJIEKTPOABIIKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBIICHUE 4

WCTOYHMKA TOKa. 3akoH Oma I TOJIHOW (3aMKHYTOM) dJekTpudeckoil 1enu. Koportkoe
3aMbIKaHUE. DJIEKTPOHHAs MPOBOJUMOCTb TBEPBIX METAJIOB. 3aBUCUMOCTH COIPOTUBIICHUS
METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTh. DJIEKTpUUECKUN TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX My4ykoB. IlomympoBonnuku. CoOcTBeHHass W IMpHUMECHas MPOBOJUMOCTh
noTynpoBoAHUKOB. CBOMCTBa p-n-niepexoaa. [1onynposoonuxosvie npudopvi. diekmpuiecKuil

18




MOK 6 pacmeopax U pacniaéax d1eKmMpoIumos. INeKmpoIUmuyeckas OucCoyuayusl.
Onekmponus. Inekmpuueckuu moxk 6 2azax. CamocmosmenvHblll U HecamoCmosmenbHbulll
paspso. Monnus. Ilhasma™

IIpakTnyeckoe 3ansitue Ne7

Texnuueckue ycmpoticmeéa u npakmuieckoe npuMeHeHue: amnepmemp, 60abmMemp, peocmamn,
UCMOYHUKY MOKA, 3NeKMPOHAZPesamebHble Npubopbl, 31eKmpooceemumenbHble npubopbl,
mepmomemp  CONPOMUGIEHUS,  BAKYYMHbINL  OUOO,  MEePMUCMOpbl U homope3ucmopeol,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA ™

JlabopaTopHas padora Ne6
M3ydenue cMeIanHoro COSAMHEHUS PE3UCTOPOB

BCKTOpPa MarHUTHOM HHAYKIOUU. aﬂeKTpO}IBI/I)KYH_[aSI CuJia MHAYKIWH. 3aKkoH BHGKTPOMaFHI/ITHOﬁ
HWHAYKIOUN dDapa,ueﬁ. BpreBoe QJICKTPHUYICCKOC TIO0JIC. 3HeKTp0HBI/I)Ky1_L[aH ChJjla MHAYKIWH B

JlabopaTopHas padora Ne7 4
W3mepenue 3eKTpOABMKYLIEH CHUIIbl MICTOYHUKA TOKA M €0 BHYTPEHHETr0 COIPOTUBIICHUS
| IIpomexyrounas arrecrauus (1uddepeHunpoBaHHbIN 324€T)
I cemecTp:
MAaKCHMMAJIbHAS HATPY3KAa: 60
o0si3aTe/IbHAsl HATPY3Ka: 51
JICKIIUH: 29
NPAKTHYEeCKHUe 3aHATHS: 8
J1abopaTopHbIe padoThbl: 14
CaMOCTOsITe/1bHAasi padoTa 9
2 cemecmp
Tema 4.3. MaruuTHoe | Conep:xkanue y4e0HOro Marepuaja:
mnoJie. [TocTostHHBIE MarHUTHL. B3anMOAeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe mose. Bektop
JIEKTPOMarHUTHasA MarHMTHOM MHAyKUWW. [IpuHOUMD Cynepno3uuMM MarHUTHBIX Iosied. JIMHMM MarHUTHOM OK 01
HHAYKIHUSA MHAyKOUA. KapTuHa JTMHUM MarHUTHOM MHIYKIMH ITOJISI IOCTOSIHHBIX MarHUTOB. MarHuTHoe OK 02
110JIe ITPOBOJAHMKA C TOKOM. KapTuHa NMHUI MHIYKIUU MarHUTHOTO IOJIS AJIMHHOTO MPSIMOTO OK 03
IIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA, KaTymKH C¢ TOKOM. OmbIT Opcrena. 3 OK 04
B3aumoneiictBue npoBogHUKOB ¢ TokoM. Cuia Amrepa, ee MOAy/lb W HampasieHue. Cuna OK 05
JlopeHna, ee MOAyJlp W HampaBlieHHWE. J[BM)KEHHE 3apspDKEHHOW 4YacTHIl B OJHOPOJHOM OK 07
MarHuTHOM mnoje. Paborta cunbl JlopeHma. SIBneHue ayeKTpoMarHuTHOM MHAyKIuMH. [Torox IIK 2.3
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MIPOBOJIHUKE, JIBIXKYIIEMCS IOCTYNATEIbHO B OAHOPOJAHOM MarHuTHoM mosne. [Ipasuio Jlenna.
NHayKTUBHOCTB. SIBJIEHHE CAMOMHIAYKIMHU. DJIEKTPOJBHKYIIAs CUIa CAMOMHAYKIUU. DHepausl
MAZHUMHO20 NOJISL KAMYWKU C MOKOM. DIeKmpomasHumuoe noie*

IIpakTnyeckoe 3ansitue Ne§
Texnuueckue  ycmpoticmea U — NpAKMU4ecKoe  NPUMEHEHUe.  NOCMOAHHble — MACHUMbI,

LEKMPOMACHUMDL, INIeKMPOOSULAMENb, YCKOPUMENU 1eMeHmapHulx yacmuy *, WHIyKIUOHHAS !
1eyb
JlaGoparopHasi padora Ne§
HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM 4
JlabopatopHas padora Ne9
W3yueHue siBeHNs 3JEKTPOMarHUTHOW MHIYKLIUU
CamocrosiTesibHas padoTa o0yuaromuxcs Ne9 )
Pewenue 3anau
Paznen S. KosieOanusi U BOJIHBI 23
Tema 5.1. Mexannueckue | Conep:xaHue yueOHOro MaTepuaJia:
u  aexkrtpomaruuTHble | KonebarenbHas cucrema. CBOOOAHBIE MeXaHWYeCcKHe KojebaHus. ["apMmoHnueckue konebaHus.
KoJIeOaHus [lepuon, wacrora, ammautyaa u ¢asza xonedanuil. IIpykuHHbBIN MasTHUK. MaTemMaTHuecKui
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KoneOaHuil. [IpeBpaliienne s3Heprun npu rapMOHUYECKUX
konebanusax. KonebarenbHblli KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHuUTHBIE KoJeOaHUS B
UJeallbHOM  KojeOaTenbHOM  KOHType.  AHalorus  MeXIy  MEXaHMYeCKUMU U
JIEKTPOMArHuTHBIMU  KojeOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs SHEPruu B 5 OK 01
uaeanbHOM  KosiebaTenbHOM  KoHType. IlpencraBieHue o  3aTyxarolmux — KOJIEOAHUSX. OK 02
BriHyXieHHBIE MexaHMuyeckue KosebaHus. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTpOMarHUTHbBIE OK 04
koseOanus. [lepemennsblil Tok. CHHYCOUIaIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO OK 05
TOKa. AMIUTUTYZHOE U JIeHCTBYIOIIEe 3HAUCHHE CHJIBI TOKAa M HampsbkeHus. TpaHchopmarop. OK 07
[IpousBocTBO, Mepenada u MOTpedIeHUe dMEKTPUUECKON SHEPTUU. DKoT02UtecKUe PUCKU npu K 2.3
npouzeoocmee  dneKkmpuueckoli dHepauu. Kynemypa ucnonvzosanus 21eKmposnepeuu 8
no8ceOHesHOU dHcusHu ™
IIpakTnyeckoe 3ansaTue Ne9
Texnuueckue ycmpoticmeéa u NpPAKMuUYecKkoe NpUMEHeHUe: NEeKMPUYECKUll 360HOK, 2eHepamop |
nepemMenHo20 MoKd, TUHUU d1ekmponepeday ™
JlabGoparopHasi padora Nel( 2
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HccnenoBanue nepeMEHHOI0 TOKa B LIEMH U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA,
KaTYIIKH U Pe3UcTopa

CamocrositeibHast padora o0yuyarommxcst Nel0
Pemrenue 3anau

Tema 5.2. MexannueckKue
"u 3JIEKTPOMATHUTHbBIE
BOJIHBI

Coaepixanue yueOHOro MaTepuaJa:

Mexanuyeckrue BOJIHBI, ycioBHUs pactpoctpaHeHus. Ilepumon. CkopocTth pacnpocTpaHeHUs U
mmHa BOJHBI. llomepeuHble W MpoAOibHBIE BOJHBL MHTepdepenuus u audpaxus
MexaHu4ecKux BOJH. 3ByK. CkopocTh 3ByKa. ['poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBMSI HW3JIy4EHHUS DSJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrauus BekTopoB E, B, v B anexkTpomarHutHON BosiHe. CBOICTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpak€HHe, MpeloMJICHHEe, NoJspu3anus, nudpakuus, uHTepdepeHus. CKoOpocTh
3JEKTPOMArHUTHBIX BOJH. lIKasia 3neKkTpoMarHuTHEIX BOJH. [IpruMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TeXHUKe M ObiTy. I[IpuHIMIBI paguocBsi3u U TeneBUAEHUsA. Paguosnoxarius.
OnekmpomacsHumnoe 3azpsazHenue oKkpyicaroujeli cpedwvl *

IIpaxkTyeckoe 3ansaTue Nel0
Texnuueckue ycmpolicmeéa U NpAKMUYECKOe NpUMeHeHue: MY3bIKalbHbIE HHCTPYMEHTHI,
VAbMPA3BYKOBAs. OUACHOCMUKA 6 MeXHuKe™® W MEIUIMHE, paaap, PaaIuoNpHEMHHUK, TEIEBHU30D,
anteHHa, Tenedon, CBU-neun

CamocrosiTeibHas padora odyuarommuxcs Nell
Cocrapnenue mioccapusi ¢ OmpefeNeHussMU Mo Teme «MexaHMYecKue M 3IJIEeKTPOMArHUTHbIE
BOJTHBD»

Tema 5.3. OnTuka

Conep:xaHue yueOHOro MaTepuaJia:

I'eomerpuueckas onruka. IIpsMoarHENHOE paclpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu
cBeta. ToueuHbll UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTtpoenue
M300pakeHU B TUIOCKOM 3epkaine. [Ipemomienue cBera. 3aKkOHBI TPEIOMIICHHS CBeTa.
AOcomoTHBIN mokazatens npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroa
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucnepcus cera. CioxkHbI cocTaB 6emoro cBeta. LIBer.
Cobuparonue u paccenBaromue TuH3bI. ToHKas nuH3a. DOKYCHOE PAcCTOSHUE U OMTHYECKast
cuna TOHKOM nuH3BL [locTpoeHne M300pakeHUd B COOMPAIOIIMX M PACCEHBAIOIINX JIMH3aX.
dopmysia TOHKOW JMH3BL. YBEIWYECHHUE, JaBaecMoe JMH30M. llpenensl npumMeHHUMOCTH
reoMerpuueckoil ontuku. BomnoBas onrtuka. HWutepdepenmus cBera. KorepeHtHble

HWCTOYHHUKU. Y CJIOBHUSI Ha6J’IIOI[eHI/I$I MaKCUMyMOB W MHUHHMYMOB B I/IHTep(I)epeHHHOHHOf/'I
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KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX MCTOYHUKOB. Jnudpakuus ceeta. Audpakiumonnas
pemeTka. YcioBUe HaOJIOJEHHs TJIaBHBIX MAaKCUMYMOB IIPHM IMaJEHUU MOHOXPOMAaTHYECKOIO
cBeTa Ha TU(PPAKUMOHHYIO pemeTKy. [lonapuzayus ceema™

IMpakTnyeckoe 3ansiTue Nell

Texnuueckue ycmpoucmea u npaKmuyeckoe HpuMeHeHue: OYKH, Jjyna, (oToamnmapar,
MPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJECKOMN, 6010KOHHAsA onmuka™, nudpakiMoHHas
penieTKa, moJIIPOuI

JlaGoparopuasi padora Nell
Onpenenenue nokasaresst MPeIoMIEHUs CTEKIIa
JlaGoparopHasi padora Nel2
HccnenoBanue cBONCTB M300paKeHUH B JIMH3aX

Pa3ngen 6. OcHOBLI cIelMAJILHOM TEOPHY OTHOCUTEILHOCTH

)

Tema 6.1.
TeopHuu
OTHOCUTEJIBLHOCTH

OcHOBBI

Coneprxanue y4e0HOro MaTepuaJia:

['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHWKU. [loCTynarel CHEIHMaIbHONH TEOpUHU
OTHOCHUTCIIBHOCTH: HHBApUAHTHOCTL MOAYJIA CKOPOCTH CB€Ta B BaKyyMC, MIPHUHIHUII
OTHOCHUTEJILHOCTH DiHIITeHa. OTHOCUTEIILHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U
COKpall€HUC AJIUHBI. SHGPFI/IS[ U UMITYJIbC peHSITI/IBI/ICTCKOfI YaCTHUIIbI. CB#3b Macchl C aHeprMeﬁ
Y MIMITYJIbCOM PEJISITHBHCTCKOM YaCTHUIIBL. DHEPIHsl TOKOsI CBOOOTHON YaCTHIIBI

CamocrositeibHas padora o0y4yarommuxcs Nel2
Pemenne 3amau

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBanToBas pusuka

Tema 7.1. DJjeMeHTbI
KBAaHTOBOM ONTHKH

Copep:xanue yuedOHOro MaTepuaJa:

®otonbl. @opmyna [lnanka cBA3u sHeprur (OTOHA C €ro YacTOTOW. DHEpPrus U HUMITYJIbC
dorona. OtkpeiTie u wucciaenaoBanue ¢oroddpdexra. Ombitet A.I'. CroneroBa. 3aKOHBI
¢doroaddexra. YpaBuenue DitHmreitHa a1 hororddexra. «Kpacnas rpanuna» gporospdekra.
HaBmeane cBera. OmwiTel II.H. JlebemeBa. Xummudeckoe IeWCTBHUE CBETA. [exHuueckue
yecmpoucmea U npaKkmuyeckoe npumeHeHue: gomosnemenm, @Gomooamuux, COIHeUHas
bamapes, ceemoouoo*

CamocrositeibHas padora Nel3
Pemrenue 3amau

Tema 7.2.
aToMa

Ctpoenue

Conep:xanue y4eOHOro MaTepuaJia:
Mopens atroma Tomcona. OnbiTel Pe3epdopna nmo paccesuuto ydactuil. [lnanerapHas mMoaens

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 2.3
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aroma. [loctynatel bopa. W3nyuenue u nornomieHne (OTOHOB MPU MEPEX0je aToMa C OJHOTO
YPOBHA DHEpruM Ha apyroi. Buuel cnextpoB. CrekTp ypoBHEW SHEprMM aroma BOAOPOJA.
BosinoBeie cBoiictBa wactull. Bomubl e bpoitnsg.  KopyckynsipHO-BOJIHOBOM Jyanau3M.
CrioHTaHHOE U BBIHYXJIEHHOE n3iyueHue. Jludpakius 1eKTpoHOB B KpUCTaiaX. Y CTpOMCTBO
U TpuUHOMN paboThl Jazepa. TexHuyeckue YCMpoOUcmea u NpaAKmMuyecKkoe npuMeHeHue:
CNeKmpaibHblil AHANU3 (CHeKMPOCKON), 1azep, K8AHMOosblll KoMnviomep *

IIpakTuyeckoe 3ansaTue Nel2

HaGmronenne nuHenyaToro criekTpa 1
Tema 7.3. Atomuoe siipo | Conep:xkanue yueOHOro MarepuaJja:

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMS sAapa. OTKpBITHE pPagHMOAaKTHBHOCTH.

OmnbiTel Pezepdopna mo onpeaeneHnio cocTaBa paJnoakKTHBHOTO u3nydeHus. CBoiictea anbpda-,

Oera-, ramMma-usinydyeHMs. BiMsHue paiuMoOaKTHBHOCTH Ha >KHMBble oOpraHu3Mbl. OTKpbITHE

nporoHa u Heurpona. Hywxionnas wmopmens siapa [eiizenOepra-MBanenko. 3apsig sipa.

MaccoBoe umcno sipa. M3otomnsl. Anbda-pacnaj. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnas. )

'amma-uznyuenue. 3akoH paJuOAaKTHBHOIO pacrajga. OJHEprusi CBSI3M HYKJIOHOB B sjpe.

Snepusie cunsl. Jledekt macchl sapa. SnepHsle peakuuu. Jlenenue u cuntes snep. SnaepHuiit

peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W TEPCHEKTHUBBI SAEPHOM DHEPIETHKH.

OKOJIOTHYECKHE AaCNEKThl SJEPHOM DHEPreTUKH. OJIEMEHTapHble dacTulpl. OTKphITHE

MO3UTPOHA. MeTo/1bl HAOMIOACHUSI U PETUCTPALIMU 3JIEMEHTApHBIX yacTull. DyHIaMeHTalbHbIe

B3auMoJieicTBUs. ENMHCTBO u3nuecKoil KapTHHBI MUPa

IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpEKOB 4acTHUI] (110 TOTOBBIM (OTOrpadusim).

IIpakTuyeckoe 3ansarue Nel4 2

Texnuueckue ycmpoiicmea u npakmuieckoe npumerenue; 0osumemp*, kamepa BunbcoHa, siiepHbIit

peaxkTop, aToMHasi 6omMOa

CamocrositeibHas padora Nel4 )

Pemrenue 3anau
Pa3znes 8. DjeMeHTBLI ACTPDOHOMHUH U ACTPOGU3HKH 4
Tema 8.1. Duaementsl | Conep:xanne y4eOHOro MaTepuaja: OK 01
ACTPOHOMUHM U | DTanbl pa3BUTHs acTpoHoMuu. [IpukiasgHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE aCTPOHOMUU. B ) OK 02
acTpopu3uKu 3Be3Horo Heb6a. Co3Be3aus, spKUE 3BE3[Ibl, IUIAHETHI, MX BUAWMoOE ABMKeHHe. ConHeuHas OK 03

cucrema. [lnmanersl 3emHOM rpynnsl. [InaneTsi-rurantel. Masslie Tena ColHEUHONW CHCTEMBI. OK 05
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Connne, ¢gorocdhepa u armocdepa. ConHednass akTHBHOCTh. Mcrounuk sHepruu ConHIA H
3Be3. 3Be3/bl, HUX OCHOBHBIC XapaKTepUCTHUKU. Jluarpamma «CHEKTpalibHBIM Kiacc —
CBETHUMOCTb». 3B€3/1bl IJIABHOM NOCIIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3Be3]] TJaBHOM TMoOcienoBaTteabHOCTU. BHyTpeHHee cTpoeHue 3Be3ll. CoBpeMeHHbIE
IIPEJICTABICHUSI O IMPOUCXOXACHUM U 3Boimonuu CojgHIa M 3BE3/A. OTallbl JKU3HU 3BE3[.
Muneunsbiii [1yTh - Hama [Manaktuka. CnimpaibHas CTpyKTypa ['alakTuKu, pacnpeaeaeHue 3Be31,
raza u neuid. [lomoxkenne m nBmwkenne Connua B [Mamaktuke. Tumbl ramaktuk. [lnockas u
chepuueckas noacuctemsl ['anaktuku. PanumoranakTuku u KBazapbl. UepHbIE IBIPBHI B sIpax
ranakThK. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ma. Pasoeranue ranaktuk. Teopust
Bbonbmoro B3pbiBa. PenukroBoe m3myuenue. MacmtabHas — cTpykTypa  BceneHHoil.
Mertaranaktuka. Hepenienssle npo06ieMbl aCTPOHOMHUHU

JlaGoparopHuasi padora Nel3

OK 07

Haburoienne oCHOBHBIX co3Be31uii CeBEPHOTO MONYIIAPHSI U IPKUX 3BE3]T 2
IIpomeskyTouHAs aTTecTalMs (IK3aAMEH) 30
II cemecTp:
MaKCHMaJIbHas HArpy3Ka: 84
o0s3aTe/IbHAsI HATPY3Ka: 44
JIEKIUH: 24
NpPaKTHYeCKUe 3aHATHSA: 8
J1abopaTopHbie padoThl: 12
caMoCTOsITe/IbHAsA padoTa: 10
NPOMEKYTOYHAsI ATTeCTAIUSA: 30
3a rox:
MaKCHMaJIbHas Harpy3Ka: 144
00s13aTe/IbHAS HATPY3KAa: 95
JICKIIMH: 53
NPAaKTHYECKHE 3aHATHA: 16
JlabopaTopHbie padoThbl: 26
caMoCTOsiTe/IbHas padora: 19
NPOMEKYTOYHAS aTTeCTAlMs: 30

*
HpOd)eCCUOHCUZbHO OPpUEHMUPOBAHRHbLE DJIEMEHNTbL CanprC'aHu}Z
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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
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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.
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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
INK 2.3 IlmanmpoBate  u |Ilo/c

OpraHu30BBIBaTH  paboTy 1O
TPaHCIIOPTHO-JIOTHCTHYECKOMY
00CITyKUBaHUIO B chepe
TPY30BBIX IEPEBO30K
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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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