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

1.1 Mecto Yy4yeOHOro TipeaMeTa B CTPYKType OCHOBHOI mpodeccnoHaIbLHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbii yueOHbI npeamer OVYII.11 dusuka sBisieTcss 00s3aTEIPHON YaCThIO
o0mieo0pa3oBarenbHOr0 MUKIAa o0pa3oBaTenbHOM mporpammbl B cootBercTBun ¢ ®I'OC CIIO mo
cneruanbHocTH 23.02.06 TexHMYecKas SKCIuTyaTalusl MOABHKHOTO COCTaBa >KEJIE3HBIX Jopor (1o
BugaMm) (yTBepxkaeH npukazoM Munmnpocsemenuss Poccunm Nel76 ot 20.03.2024 r1.). PaGouas
nporpamma OVIL.11 ®Pusmka paszpadorana B coorBercTBUH ¢ PI'OC COO (B aeicTByromei
pelaKIMi) U C y4eTOM NpHUMEpHOU pabouell mporpamMmbl 00IIEO0pa30BATEIBHOW AUCIIMILTAHBI
«Duszukay a1 npodeccuoHadbHBIX oOpa3oBarenbHbIX opranuzanuii MPTIO (yrBepkmena Ha
3acenanuu llemarorndeckoro cosera ®I'BOY AIIO UPIIO mpotokonom Ne6/2025 ot «18» ampens
2025 r.).

[Tpu peanuzanuu pabodeld MporpaMMbl MOTYT MCIOJIB30BATHCS PA3IUYHbIE 00pa30BaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUYEeHHE.

Pabouass mporpamma ydeOHOro mpemmera OVIL.11 ®dusmka MokeT OBITH HCIOJIB30BaHA B
npodeccuoHaNbHOM MOJATOTOBKE, IMEPENOArOTOBKE M MOBBIIICHHH KBaIH(PHUKAIMK pabodux 1o
npodeccusm:

15894 Omeparop mocra MEeHTpaTU3aINN;

18401 Curnanmucr;

17244 TlpuemocaaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NePeBO30YHBIX TIOKYMEHTOB;

18726 CocraBuTeb I10E3/0B;

16033 OmnepaTop COpTUPOBOYHOU FOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHLUHU.

B yuebnpix mnanax OIIOII-IITICC3 yue6nsbiit nmpeamer OVYIL.11 ®dusnka BXOOUT B COCTaB
o0mieo0pa3oBaTenbHOM MOATOTOBKH, (OpMUPYEMOl U3 00s3aTeldbHBIX MPEIMETHBIX O00IacTei
OI'oOC COO mns cnemmansHOcTeid CIIO. C yuérom mnpodmiis OcBauBaeMOil CHEIHMAIbLHOCTH
OVII.11 ®dusuka peanusyercs Ha IIEPBOM Kypce.

1.2. lleqs ¥ niIaHUpPyeMble pe3yJIbTaThbl 0CBOCHHS y4eOHOI0 nmpeaMera

1.2.1. Leau yuyeOHOTO npeamera:

Conepxxanue padoueit mporpammbsl OVIIL.11 ®u3nka HanpaBIeHO Ha JOCTHKEHHE CIIETyIOIUX
Lemnen:

* (opmupoBaHHEe MHTEpeca U CTPEMJICHHUs 00YyYaroLMXCs K HAyYHOMY M3YUYEHHUIO MPHPOJIBI,
Pa3BUTHUEC UX MHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I>1;

* pa3BUTHE TMPEACTaBICHHMM O HAydHOM MeETOA€ IO3HaHusi U  (QopMHUpOBaHUE
HCCIJIEIOBATENIbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

* (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4YEHUS OCHOB CTPOCHUS
MaTepuH U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3HUKH;

* (opmupoBaHue yMEHUH OOBACHATH SBICHHUS C MCIIOJIB30BaHMEM (U3UUECKUX 3HAHUHN U
HAy4YHBIX J0Ka3aTeJIbCTB;

* (opMupOBaHUE MPEACTABICHUI O POIN (HUZHUKHU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHW U TEXHOJIOTHH.

JlocTuxkeHue 3Tux 1eneil 00ecreunBaeTcsl pelieHueM CIEeIYIOIUX 3a/1a4 B POIecce U3YUEeHUs
Kypca (U3UKU Ha YPOBHE CPEJHEro 00Iero oopa3oBaHMs:

* MpHOOpETeHHEe CUCTEMbl 3HaHUM 00 o0O0mMX (QU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJEKYIAPHYIO (HU3UKY, DJIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPUUKH;

* (opMHUpOBaHHE YMEHUW MPUMEHSITh TEOPETHUYECCKUE 3HAHUS I OOBICHEHMS (PU3NUECKUX
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SIBIICHUY B TIPUPO/JIE U JUUIS IPUHSATHUS PAKTUUECKUX PEIICHU B TTIOBCEIHEBHOM JKU3HU;

* OCBOEHHME CIOCOOOB pEIICHHs PA3IMYHBIX 33/1a4 C SBHO 33/IaHHON (DU3MUYECKON MOJEIBIO,
3aja4, TMOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHHe (DU3MYECKOH MOJENU, COOTBETCTBYIOLICH
YCIIOBHSIM 33]1a4H;

* MoHMMaHue (U3MYECKUX OCHOB W MPHUHIIUIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPEY;

* OBJAQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEACHHS (DU3HUECKUX
OKCIIEPUMEHTOB, AaHAIM3a ¥ HWHTEepHperanud WHGOPMAILMU, ONpEACTeHUS JIOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTaTa;

* CO3/1aHUE YCIOBUH JUISl PA3BUTHS YMEHHUM NPOEKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOMN
NeSITeNIbHOCTH.

Ocobennocmov Gopmuposarus cOBOKYNHOCMU 3a0ay U3yYeHUs QU3UKU OJis1 CUCTEMbl CPeOHe20
npogeccuonanbHo2o0 06pa308aHUs 3aKIIOUAEMCs 8 He0OX0OUMOCIU peanlu3ayuu npogheccUuoHaIbHOl
HANpaeieHHoCmu  peuaemMvlx 3a0ay, y4éma ocobenHocmell cghepbl OesmenbHocmu  0y0yujux
Ccneyuanucmos.

Ilpoepamma no uszuxke npedocmasnsiem GO3MONCHOCMb ONfl  Peanu3ayuu  pasiuyHblX
MemOOUUECKUX NOOX0008 K OpeaHu3ayuu 00yyenus huzuke npu yCio8uu COXpaneHus 0013ameibHol
yacmu cooeparcanusl Kypca.

B pe3yabTare ocBOeHUs1 Y4eOHOM M CUMILINHBI 00y4aI0IIMICA 10JIKeH

yMeThb:

- OMUCHIBATh U OOBACHATH (PU3MUECKUE SBICHUS M CBOWMCTBA TEN: BUYKEHUE HEOECHBIX TEN U
MCKYCCTBEHHBIX CITYTHUKOB 3€MJIM; CBOMCTBA Ira30B, )KUIKOCTEH M TBEPABIX TEI; JIEKTPOMATHUTHYIO
MHIYKIHUIO, PACTIPOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOWCTBA CBETA; M3IYUYCHHUE U
MOTJIOIIEHHE CBETa aTOMOM; (poTOd(hexT;

- OTVINYaTh TUMIOTE3bI OT HAYYHBIX TEOPHIl;

- JIeJIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMCHTAILHBIX JIAHHBIX;

- PUBOAUTD MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOEHUS U IKCIIEPUMEHT SIBIISIIOTCS OCHOBOM
JUTS. BBIZIBMDKCHUS THTIOTE3 U TCOPHUH, IMO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETHYCCKHUX BBIBOJIOB;
¢busnueckas Teopus AaeT BO3MOKHOCTh OOBSACHSATh U3BECTHBIC SBJICHUS TPUPOJIBI M HAYYHBIE (PAKTHI,
MPEJICKa3bIBATh €IIc HEN3BECTHBIC SIBIICHHUS,

- TMPUBOAWUTH MPHUMEPHI TMPAKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUNA: 3aKOHOB
MEXaHWKH, TEPMOIAWHAMHKH W  DJJEKTPOJUHAMHKHA B  DJHEPreTHKE; Pa3IUYHBIX  BHJOB
ANEKTPOMArHUTHBIX M3JIyUYE€HUW NI Pa3BUTUS Pavo M TEICKOMMYHHKAIUH, KBAHTOBON (DU3UKHU B
CO3JIaHHH SIJICPHON YHEPTETHKH, JTa3epOB;

- BOCIIPUHUMATh M Ha OCHOBE MOJTYYCHHBIX 3HAHUI CAaMOCTOSTEIHHO OLIEHUBATh HH(OPMAIIHIO,
coneprartytocs B coodmenusix CMU, MnTepHeTe, HaydHO-NIONMYSPHBIX CTATHAX;

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

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

- U3MEPATH psAn (PU3MUECKUX BEIWYMH, MPEICTABISS Pe3yabTaThl U3MEPEHUN C y4eTOM HX
ITOTPELIHOCTEMH;

- HCTOJb30BaTh MPHOOpPETEHHBbIC 3HAHUS W YMEHHsS B MPAKTUYECKOW JEATEIbHOCTH U
TTOBCETHEBHOM KU3HH.

3HATh:

- CMBIC TOHATHH: (QU3NYECKOE SBJICHHWE, THIIOTE3a, 3aKOH, TEOPHsS, BEIIECTBO,
B3aMMOJICHCTBHUE, JIEKTPOMAarHUTHOE TOJIE, BOJHA, ()OTOH, aTOM, aTOMHOE SIIPO, MOHU3UPYIOLIHE
W3IyYCHUs, TUIAHETa, 3Be3/1a, TalakThKa, BeenenHas;

- CMBICT (PU3MYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJIa, HMITYJIbC, padora,
MEXaHWYECKash dHEPTUs, BHYTPEHHSS JHEPrus, aOCONIOTHAS TeMIIepaTypa, CPeIHss KHHETHYeCKas
SHEPTHS YaCTHUI] BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, DJIEMEHTAPHBIN dNIEKTPUUECKUI 3apsi/;

- CMBICT (PU3NYECKUX 3aKOHOB KJIACCHICCKOW MEXAaHWKH, BCEMUPHOTO TSITOTCHHS, COXPAHCHUS
SHEPTUH, UMITyJIbCa U DIEKTPUYECKOTrO 3apsifa, TEPMOAMHAMHKH, SJICKTPOMArHUTHON HHIYKIIUH,
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doroaddexra;
- BKJIQJl POCCHUICKHX M 3apYOEXHBIX yUECHBIX, OKa3aBIIMX HanOOJbIIee BIMSHUE HA pa3BUTHE
bu3uKy.

1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHUS 0011€00Pa30BaTEJIbHOI0 YUeOHOI0 MpeaMeTa
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mme xommerennuu (manee — OK) m mpodeccuonanpHbie koMmrereHuun (mamee — I1K)
®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMM, METANPEAMETHBIMU U IPEIMETHBIMU pPE3yJIbTaTaMU
o0yuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Koa u HauMeHOBaHMe

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

bopmupyembIx Oo0mume IIpeameTrHbIe
KOMIIeTEeHIM
OK 0l. BriOupats | JIM4HOCTHBIE pe3yiabTaThl NOJDKHBI oTpaxkaTh B 4vactu | [IP6 1. CdopMHpOBaHHOCTh MNPEICTABICHUH O POJM U MECTE
CIOoCOOBI pEeIIeHUsT 3a7a4 | TPYJOBOTO BOCITUTAHWS: (GU3UKN U aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, | CUCTeMOOOpasyroleil ponu (U3MKM B Pa3BUTUU ECTECTBEHHBIX
JeATeTbHOCTH TPYIOIIO0uE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHM, O BKJIaJI€ POCCUICKUX
IIPUMEHUTEIBHO K |- TOTOBHOCTH K AKTUBHOU NESTENIbHOCTA | U 3apyOeXHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHMMAaHUE
Pa3IMYHBIM KOHTEKCTaM TEXHOJIOTUYECKOW W  COLMAIbHOW  HAMpPaBICHHOCTH, | (PU3MUYECKON CYIIHOCTH HAOIIOJAEMBIX SIBICHHA MHKPOMUPA,
CIIOCOOHOCTh MHULIMUPOBATb, IJIaHUPOBATH U | MaKpOMHpa W MeEramMupa; IIOHHUMAaHHE pPOJIU aCTPOHOMHUU B

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHLHOCTS;
- HHTEpEC K pa3Iu4HbIM cdepaM TpodecCHOHATHLHON
JESITCIIbHOCTH;

- TOTOBHOCTh MW CHOCOOHOCTH K OOpa3oBaHHIO U
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU.
MertanpeaMeTHbIe Pe3yIIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

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

- yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS
JUTSL CpaBHEHUS, KilacCu(UKAUU U 0000IIEeHHMS;

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

-  BBUIBISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHHSX; BHOCHTH KOPPEKTHUBHI B
JESITEIbHOCTh, OILIGHWBAaTh COOTBETCTBHUE PE3YJIHTaTOB
TeJISIM, OTICHUBATh PUCKHU TIOCTICICTBHIA JEATSIIEHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TMIPH PEIICHUH
YKU3HEHHBIX TIpo0OIIeM;

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJAJeTh HaBBIKAMU Y4€OHO-MCCIIENOBATEIbCKON |
MPOEKTHON  NIeATENhHOCTH, HAaBBIKAMU  pa3pelIeHUs

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

I1P6 2. ChopMupoBaHHOCTH YMEHHWH pacrio3HaBaTh (pusmueckue
sBJICHUS (TIpOIlecChl) M OOBSACHATP WX HA OCHOBE HW3YyYCHHBIX

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

KpUCTAJIIIN3alsl, KUIIEHUE, BIAXKHOCTb BO3AYXd, CBSI3b CpEIHEN
KMHETUYECKOW SHEpPruu TEIUIOBOTO JBWXKEHHUS MOJEKyl C
a0COIOTHON TeMIepaTypol, MOBBIIIEHUE JaBJIEHUS ra3a MpH ero
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXJAY IapamMeTpaMu
COCTOSHMSL ~ raza B M30IpOLEccax;  DJJIEKTpU3alMs  Tell,
B3aMMOJICIICTBHE 3aps0B, HarpeBaHUE IPOBOJHHKA C TOKOM,
B3aMMOJICICTBE  MarHUTOB,  DJIEKTPOMAarHUTHAas  WHAYKLHSA,
JNEHCTBME MAarHUTHOIO TIOJIi Ha TMPOBOJHUK C TOKOM H
JBIDKYILUICS 3apsijl, 2JEKTPOMAarHuTHbIE Kojie0aHWs M BOJIHBI,
psIMOJIMHEHOE pacnpocTpaHeHue CBeTa, OTpaKeHHe,
npejoMiIeHue, HHTeppepeHnrs, Tuppakius 1 Moaspu3alus CBeTa,
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npo0Jem;

- BBUIBJIATh ~ NPUYMHHO-CJICICTBCHHBIC  CBS3H U
AKTYAJIM3UPOBATH 3aaavy, BBIIBUT'aThb TUIoTe3y (S
pelIeHHs, HAaXOIHWTh apryMEHTBl Ui JIOKa3aTehCTBa

CBOMX YTBEpXKJCHUW, 33aJaBaTh IapaMeTpbl U KPUTEPUU
peleHus;

- AQHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHUs 3aJaud
pe3yJbTaThl, KPUTUYECKU OLICHMBATh UX JOCTOBEPHOCTB,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMETb IIEPEHOCUTHh 3HAaHWS B IIO3HABATCIIBHYI0 H
IPAKTUYECKYIO YaCTU KU3HEAESTEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEAMETHBIX
o0OJacrei;

- BBIIBHraTb HOBBIE WJEHU, IpelylaraTb OPUTHHAJIBHBIC
MOJIXO/Ibl U PELICHMUS;

- IPOSIBJISATh  CHOCOOHOCTh MX MCIIOJB30BaHHUSA B
IIO3HABATEJIBHON U COLUAIbHOW ITPAKTHKE;

-IIPOSIBJISITD CIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbBHOMY MTOUCKY METOJI0B pelieHus
IIPAKTUYECKHUX 3a7a4, IPUMEHEHUIO Pa3IMYHBbIX METOJOB
MO3HAHMS;

- CTaBUTh U (HOpMYIHpPOBAaTh COOCTBEHHbBIE 33Jayll B
0o0pa3oBaTeNbHON  JEATEIbHOCTU U KU3HEHHBIX
CUTYalUsX; BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3U U
JUIsL  TOKa3aTelnbCTBa CBOMX YTBEPXKICHMM, 3a1aBaTh
napaMeTpsl M KPUTEPUH pELICHMs aKTyalu3HpOBaTh
3a/a4y, BBLABUTaTh TUIOTE3Y €€ pEelIeHUs, HAaXOJIUTh
apryMeHThI;

- AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ PEIICHUs 3aJaud
pe3yabTaThl, KPUTUYECKH OLICHMBATh UX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsM, OLICHUBATh
NPUOOPETEHHBIN OTIBIT;

- pa3pabarhiBaTh IUIAH pEIIEHUs] NMPOOJIEMBbl C YYETOM

mucniepcust  cBeta;  (ortodnexTpuueckuid  3PPEKT, CBETOBOE
JlaBJIeHWEe, BOSHUKHOBEHHE JIMHEHUATOTO CIIEKTpa aToMa BOJIOPO/Ia,
€CTECTBCHHAS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTb;

ITP6 3. Bnagenue ocHOBOMOJIAralouMU (PU3NYECKUMHE TTOHSATHSIMHA
U BEIMYUHAMH, XapaKTePU3YIOIIMMU (U3HUECKHUE TPOIECCHI
(CBSI3aHHBIMH C MEXAHUYECKUM JIBUKCHUEM, B3aWMOJCHCTBHEM
TEJI, MEXaHMYECKHUMH KOJICOaHUSIMH M BOJIHAMHU, aTOMHO-
MOJICKYJIIPHBIM CTPOCHHEM BEIECTBA, TEIUIOBBIMHU IPOIIECCAMH;
ANEKTPUYCCKUM W MATHUTHBIM TOJSIMH, DJIEKTPUYECKHM TOKOM,
ANICKTPOMArHUTHBIMU KOJICOAHUSMH W BOJIHAMH; OINTHYCCKUMH

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

MO3BOJISIONIMMHU  XapaKTepU30BaTh IPOIECCHI, MPOUCXOIAIINE Ha
3B€37aX, B 3BE3JHBIX CHUCTEMAX, B MEKIaJaKTUYECKOU Cpeae;
JIBHOKCHHE HEOSCHBIX TEII, BOJIIOLUIO 3Be3]] U BeeneHHoi;

IIP6 4. BnajgeHue 3aKOHOMEPHOCTSMH, 3aKOHaMU U TEOPUSMHU
(3akoH BcemupHoro tsarotenus, I, II u III 3akonsr HetoTOHA, 3aK0H
COXpaHEHUs]  MEXAHWUYECKOW  DHEPruu, 3aKOH  COXPaHEHHUS
MMITYJIbCA, MIPUHIUIT CyNEepHO3UIUU CHII, MIPUHLINIT
PaBHOMPABHOCTA WHEPUUAIBHBIX CUCTEM OTCUETA; MOJIEKYJSIPHO-
KUHETUYECKYI0 TEOPUI0 CTPOECHUs BEIIECTBA, Ia30BbIE 3aKOHBI,
MEePBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3apsiaa, 3akoH Kynona, 3akoH Oma nansi ydactka
nenu, 3akoH OMa [ TIOJHOW DJIEKTPUYECKOW IIeMH, 3aKOH
Jxoyna - JleHna, 3aKOH 3JEKTPOMArHUTHOM WHIYKLIMH, 3aKOH
COXPAHEHUsI PHEPruHr, 3aKOH MNPSIMOJIMHEWHOTO PaCIpOCTPAHECHHS
CBETa, 3aKOH OTPA)XEHUsI CBETA, 3aKOH IPEJIOMIIEHUS CBETA; 3aKOH

COXpaHCHHUA DJOHCPruM, 3aKOH COXpaHCHHA UMITYJIbCa, 3aKOH
COXpPaHCHUA SJICKTPUYCCKOTO 3apsanaa, 3aKOH COXPAHCHUA
MacCcCOBOro 4mucia, IIOCTYJaThbl Bopa, 3aKOH paJuOaKTUBHOI'O

pacnazia); yBEpEHHOE MCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
MU aHaIu3e GU3NYECKUX SBJICHUHN U MPOILIECCOB;
IIP6 6. BiageHue OCHOBHBIMH METOJAaMM HAay4YHOTO MO3HAHUS,
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aHaJIn3a UMCHOIIUXCA MAaTCPUAIBHBIX U HECMATCPUAIIBHBIX
PECYpPCOB; CTAaBUTH HpO6HCMBI M 3aga4y, OOIIYCKAaroIIue
AJIBTCPHATHBHBIC PCIICHHA.

UCTOJNBb3yeMbIMU B (DM3UKE: IMPOBOAUTH TPSMBIE U KOCBEHHBIC
U3MepeHus (pU3MUECKUX BEJIMYMH, BEIOMpPAs ONTUMAIbHBIN CIIOCO0
U3MEpPEHUs] M UCHOJb3YyS  M3BECTHBIE  METOABl  OLEHKHU
HOTPEUIHOCTEN U3MEpEeHuil, IIPOBOJIUTH HCCIIeIOBAaHHE
3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCHOJIB30BAHUEM IPSIMBIX
U3MEpEeHUl, OOBSACHATh IOJIYYEHHBIE pE3yJbTaThl, MCIOJb3Ys
¢du3nveckue TEOpUH, 3aKOHBl M TIOHATHS, W JIEJIaTh BBIBOJIBI,
coOmoaTh MpaBwia O€30IaCHOrO Tpylda IpU IPOBEIECHUU
UCCIIC/IOBAaHUI B paMKax y4eOHOro HKCHEpUMEHTa M y4eOHO-
UCCIIE/I0BATEIbCKON JIEATEIIBHOCTU C UCIOJI30BAaHUEM IU(PPOBBIX
M3MEPUTENBHBIX YCTPOMCTB W J1a0OpaToOpHOTO 00OPYAOBAHMS,
c(OPMHPOBAHHOCTh IPEACTABICHUNH O MeETOoAax IOIy4eHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUU.

ITP6 7. ChopMHPOBAaHHOCTb YMEHUS peIIaTh PacUETHBIE 3aJjauu C
SIBHO 3aJaHHOW (DU3WYECKOW MOJEIBIO, WCIONb3ys (pu3uveckue
3aKOHbl M IPHUHLUIBI; HAa OCHOBE aHAINW3a YCIOBUS 3a/a4d
BBIOMPATh (PU3MUECKYIO MOJEIb, BBIICIATh (PU3HUECKUE BEITMYMHBI
u GopMyIbl, HEOOXOAUMBIE Ul €€ PEelIeHUs, IPOBOAUTh PACUETHI
U OIICHUBATh pPEAJbHOCTh IOJYYEHHOIO 3HaueHus (QpU3n4ecKoin
BEJIMYMHBI; PEIIaTh KaUeCTBEHHBIE 3a/1a4M, BHICTpAanBas JIOTHYECKU
HEIIPOTHUBOPEUYMBYIO IIENOYKY paCCYX ACHUHM ¢ ONOpOd Ha
M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS.

OK 02. MHcnonb3oBarh
COBPEMEHHBIE  CpEZCTBa
TIOWCKa, aHanm3a "
UHTEPIIpETALUU
uH(popMaluy, u
uH(pOpMaIMOHHBIE
TEXHOJIOTUH TUTSt
BBITIOJTHEHUS 3a1aq
npodecCHOHATbHON
JeSITeIbHOCTH

JlugHOCTHBIE PE3yJAbTAaThl JOHKHBI OTPaKaTb B YacTH
LEHHOCTH HAyYHOTO MTO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH W OOINECTBEHHOM TMPaKTHUKHA, OCHOBAaHHOTO Ha
JUAJIOTe KYIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpILIECHCTBOBAHHME SI3BIKOBOM M  YUTATENIbCKOM
KYJIBTYphI KaK CPEJICTBA B3aUMOJICHCTBUS MEXITY JIFObMHU
Y TIO3HAHUS MUPA;
MeranpenmeTHsie
OBnajseHue

pe3ynbTaThl  JOJIKHBI
YHUBEPCAIbHBIMU

OTpaXKaTh:
y4eOHBIMU

IIP6 5. YMeHue yuuThIBaThb I'paHULBI NPUMEHEHUS H3YUYEHHBIX
bu3nyeckux Mojeiel: MarepuaibHas TOYKa, HHEpIHaIbHas
CHUCTEMa OTCYETa, HWJEAJbHBIM Ta3; MOJAEIN CTPOCHMS Ta30B,
JKUAKOCTEH M TBEPIABIX TE€J, TOYEUHBIM DIIEKTPUYECKUH 3apsf,
AlepHas MOJENb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO sifpa IpH
peneHnH (PU3NYECKHX 3a/1a4;

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW  TO3HMIIMH  TI0
OTHOILIEHHIO K (hnu3ndecKoi MH(pOpMAINHK, MOITy4aeMON U3 pa3HbIX
HMCTOYHUKOB, YMEHHI HCIOJB30BaTh HU(PPOBbIE TEXHOJOTMU MJIs
IIOMCKa, CTPYKTYpPUPOBAHMs, WHTEPIPETALIMM U TNPEICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJIAPHOM MH(OpMAaLUU; pa3BUTHE YMEHHM
KPUTHYECKOT0 aHaJIM3a MoJIy4aeMoi HH(pOpMaIuu.




MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJETh HaBBIKAMHU TONydyeHUs uHopManuu u3
HUCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIECCTBIISITh  MOUCK, aHAINW3, CHCTEMATH3alUI0 |
UHTEPIpPETANNI0 HHPOPMALIUN PA3ITUYHBIX BUIOB H (HopMm
MPEICTaBICHHUS,

- CO3/1aBaTh TEKCThl B PA3JIMYHBIX (opMarax ¢ y4eToM
Ha3Ha4YeHWs WHPOPMAIMUM W  IIEJICBOH  ayJIUTOPHH,
BbIOMpAas ONTUMAIBHYI (OpMYy MpeIncTaBICHUS U
BU3YaJTH3aIiH;

- HWCHOJB30BaTh  CpeACTBa  WHQPOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIt B pelIeHnn
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHH3allMOHHBIX
3a/1a4 ¢ COOMIOACHIEM TPEOOBAHUN IPTOHOMHUKH, TEXHUKU
0€30IIaCHOCTH, TUTUEHBI, PECYpCOCOCPEKEHNUs, MPABOBBIX
U JTHYECKUX  HOpPM, HOPM  HWH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BIIAQJACTh HABBIKAMH PACIIO3HABAHWS W  3AIUTHI
uH(popMaIuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

OK 03. IlnanupoBaTh Hu

pean30BhIBaTh
cOOCTBEHHOE
npodeccuoHanbHOe u
JIMYHOCTHOC pasBUTHC,
PEANPUHIMATETbCKYIO
ACATCIIBHOCTD B
npodecCuoHaNBHOM

chepe, WCIIOJTh30BaTh

3HaHHUS 110 MPaBOBOH U
(uHAHCOBON TPaMOTHOCTH
B Pa3INYHBIX >KU3HEHHBIX
CUTYaIUAX

JlugyHOCTHBIE PE3yNbTAaThl JOJKHBI OTpaXaThb B YaCTH
JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 M TMPUHUMATH
OCO3HAHHBIE pEUICHUs, OPUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

-OCO3HAHME JMYHOIO BKIIAJl B MOCTPOCHHE YCTOWYMBOIO
Oynyuiero;

MeranpeameTHble  pe3yiabTaThl  JIOJDKHBI  OTpa)aTh:
OBnanenue YHUBEPCATHHBIMHU PETYJIATUBHBIMU
JICICTBUSIMU:

a) cCaMOOpTaHMU3aAIIUS:

- CaMOCTOATENIbHO  OCYILECTBIIATh  IO3HABATENIbHYIO
NeATeTbHOCTh,  BBISIBISATH  NPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a]a4l B 00Pa30BaTEIbHOM

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW  TMO3HUIIMH  T10
OTHOILIEHHIO K (pU3NYEeCKON MH(pOpMAIMHY, ITOIy4aeMON U3 pa3HbIX
VMCTOYHUKOB, YMEHHI HCIOJB30BaTh HU(PPOBbIE TEXHOJOTMU MJIs
IIOMCKA, CTPYKTYPUPOBAHMs, WHTEPIPETALMM W TPEICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJIApHOW MH(pOpMAaLUU; pa3BUTHE YMEHMM
KPUTUYECKOT0 aHaJIM3a MoJIlyyaeMoi HH(pOpMaIuu.




JESITEIIbBHOCTH U JKU3HEHHBIX CUTYalUsX;
- CaMOCTOSTEIbHO COCTABIIATH IIJIaH PEIICHUS TPOOIEMBI C
y4eTOM UMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

crnocobcTBoBaTh  (OPMHUPOBAHUIO U MPOSIBICHUIO
IMIUPOKOH JPyIUIMH B pasHBIX OONACTAX 3HAHMH,
MOCTOSIHHO ~ TOBBIIATh  CBOM  00pa3oBaTENbHBI U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- WUCIOJNB30BaTh MPHEMBbI pedIeKcHuu Ui  OUEHKH
CUTYyalluH, BEIOOpA BEPHOTO PELICHUS;

- YMETb OLIEHHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATDH
pPEIIEHUS IO UX CHUKEHUIO

OK 04. DddexrusHO
B3aUMO/ICHCTBOBATh u
pabotath B KOJUJIEKTUBE U
KOMaH/Ie

JIM4HOCTHBIE pE3yabTaThl JOJDKHBI OTpPaKaThb B YaCTH
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

- OBJIAZICBAHHEC HAaBBIKAMH Y4EeOHO-HCCIICI0BATEIbCKOM,
MPOCKTHOMN M COMAIBHOM JeSITeIbHOCTH,
MertanpeaMeTHbIe — pe3yJabTaThl  JOJDKHBI  OTPaXKaTh:
OBinajeHHe  YHHUBEPCATbHBIMH  KOMMYHHUKATHBHBIMHU
NEUCTBUSIMH:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON H
WH/IMBUIYaIbHOU Pa0bOTHI;

- BBIOMpPATh TEMATHKY W METOJIbI COBMECTHBIX JACHCTBHII C
Y4ETOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaXKIOTO
YJieHa KOJUIEKTHBA,;

- TpUHHMATh  [EJIM  COBMECTHOM  JICATEIILHOCTH,
OpPraHu30BBIBATE W KOOPJWHHPOBATH JCHCTBHUSA IO €€
JOCTHDKEHUIO: COCTaBJISTh IUIaH JCUCTBHM, pacrpeneisTh
poJIM C YYeTOM MHEHHH Yy4YaCTHHKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOW paOOThI;

-OIICHMBAaTh Ka4eCTBO CBOEro BKIaJa W  KaKIOro
yY4aCTHMKA KOMaHJbl B  OOmMU  pe3yapTar 1o

I[IP6 10. OsnageHue yMmeHussMH paboTaTb B TIpynme ¢
BBIIOJIHEHUEM DPAa3JIMYHbIX COLUAIBHBIX PpOJIEH, IUIaHUPOBAThH
paboTy TpyIIbl, palUOHAJIBHO PACHPENENTh JAEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalUsX, a/IEKBaTHO OLEHUBATh BKJIAJ Ka)J0ro
U3 YUYaCTHUKOB TPYIIIbI B PELIEHUE pacCCMAaTPUBAEMON MTPOOIIEMBI.




pa3pabOoTaHHBIM KPUTEPUSIM;

-IIpeJyIaraTb HOBBIC IPOEKTHI, OLIEHUBATH WU C TO3UINN
HOBU3HBI, OPUTI'MHAJIbBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTHU,
KOODJMHUPOBATh M BBIIONHATH pPabOTy B YCIOBHSX
pealbHOTO,  BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

-~OCYHICCTBJIATH ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHUC B

pPa3IMYHBIX  CUTYalMsX, MPOSIBISATH TBOPUECTBO U
BOOOpaKeHUE, OBITh NHUITUATHBHBIM.

OsBnageHue YHUBEPCAIbHBIMU pEryiasiTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- MPUHUMATh MOTUBBI M apTYMEHTBHI APYTUX JIIOJCH TpH
aHaJIN3e PE3yJIbTaTOB JICATEIbHOCTH.

OK 05. OcymectBisiTh
YCTHYI0O U MHUCHBMEHHYIO
KOMMYHUKAITHIO Ha
rOCYy/IapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanun c
y4ETOM ocoOeHHoCTeH
COLIMAJILHOTO "
KYJIbTYPHOTO KOHTEKCTA

JIn4HOCTHBIE pPE3yNbTaThl JOJDKHBI OTpPa)kaTb B YAaCTH
3CTETHYECKOTO BOCIIUTAHMA:

- BCTETHYECKOE OTHOILICHHE K MHPY, BKIIOYAs ICTETUKY
ObITa, HAYYHOTO W TEXHMYECKOTO TBOPYECTBA, CIIOPTa,
Tpy/Zla ¥ OOIIIECTBEHHBIX OTHOIIECHUH;

B 0071aCTH MAaTPUOTUIECKOTO BOCITUTAHUS MIPOSIBIIATH:
-IIEHHOCTHOE OTHOUIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOJAHOMY HACIIECIHIO, NTaMSITHUKAM,
TpaguuusM HaponoB Poccumn, nocrmwxkenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

MeranpeaMeTHbIe  Pe3yNbTaThl  JOJDKHBI ~ OTPaKaTh:
OBnaseHve  yHUBEPCATbHBIMM  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:
a) oO1eHue:

- OCYHICCTBJIATE KOMMYHHKAIIUHA BO BCEX C(bean KHU3HU,
- Pa3BCPHYTO H JIOTUYHO MH3JIAraTb CBOIO TOYKY 3PCHUA
C MCITOJIb30BAHUECM SA3BIKOBBIX CPEACTB.

I1P6 1. CchopMupoBaHHOCTH TPEACTABICHUH O POJIH M MECTe
(GU3MKN U aCTPOHOMHMH B COBPEMEHHON HAay4yHOW KapTHHE MHUpa, O
CUCTeMOOOpa3yronied poim (U3WKU B PA3BUTHU C€CTECTBEHHBIX
HayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJle POCCUHCKUX
U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAayKH; NOHMMAaHUE
¢u3nUecKkoil CymHOCTH HAOMIONAEMbIX SBICHUH MHKPOMHpA,
MakpoMMpa M MeraMmupa; IOHMMaHHE pOJM AacTPOHOMHUHU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA M JaJbHEWMIIEM Hay4dHO-
TEXHUYECKOM pa3BUTUH, poid GU3UKM B  (HOPMUPOBAHUH
Kpyrozopa u (YHKIMOHAJIBHOM TPAaMOTHOCTH 4YelloBeKa JUIs
pelIeHns MPaKTUUYECKUX 3ajau.

OK 07. CopgeiicTBOoBaTh
COXPAHCHHIO

JIMYHOCTHBIE PE3YyIbTATBl MOOJIKHBI OTpPaXaTb B YaCTH
9KOJIOTHYECKOT'O BOCITUTaAHU A

I1P6 8. CdopMHUPOBAHHOCTH YMEHHMS MPUMEHATH IOJyYCHHbIE
3HaHUSA JUIsl OOBSICHEHMs] YCJIOBUM MpOTEKaHHs (PU3MUYECKHUX
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OKpY>Karolen cpensl,
pecypcocOepeKeHHUIO,
OpUMEHATh  3HaHuUA 00
U3MEHCHHUU KJIMMaTa,
NPUHIUIBL  OepeKITUBOTO
IPOM3BOJICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH
B Ype3BbIUANHBIX
CUTYalusax

- chOopMUPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
IIOHMMAaHHE BIIMSTHUS COLIMATILHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHOM M COLHAIBHOU
Cpenbl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHHME M  OCYILIECTBJICHHE JIEHCTBUH B
OKpY)KalIllel CcpeAe Ha OCHOBE 3HAHUA  LENed

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
- AKTUBHOE HENPUATHE ACUCTBUM, IPUHOCALIMX BpPE
OKpYXKaloIlleH cpefe.

ABJICHUN B NPUPOAE W JUIS NPUHATHSA MPAKTUYECKUX PEIICHUN B
IIOBCEHEBHOM JKM3HU Uil oOecriedeHust Oe30MacHOCTH IpH
oOpamieHUd ¢ OBITOBBIMH  NpHOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMM, COXPAHEHMs 3]I0pOBbsi U COOJIIOJCHHUS HOPM
HKOJIOTMUECKOTO IIOBEJIECHUSI B OKPY’KAIOLIEH cpene; NOHMMaHUE
HE0O0XOMMOCTH NMPUMEHEHUS TOCTUKEHUN (PU3UKU U TEXHOJOTHM
JUISl pallMOHAJILHOTO MTPUPOI0I0JIb30BaHUS.

[1K 3.1 I1nanupoBath 1 OPraHu30BBIBATH PA0OTY MO TPAHCTIOPTHO-JIOTUCTHYECKOMY 00CITY)KHMBAHUIO B C(hepe rPy30BBIX MEPEBO3OK
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa U BU/bI Y4eOHOl padoThl

Bua yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/1bHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OCHOBHOE coJIepKaHue 95
B T.4..

TEOPETHYECKOE 00yUeHNe 53
[IPAKTUYECKHUE 3aHATH 16
n1abopaTOpHEIEC 3aHATHS 26
8 M.4. NPopheccUOHANbHO OPUEHMUPOBAHHOE CcodepIicanue (codepiicanue 32
NPUKTIAOH020 MOOYJIS)

CamocrosiTejibHas padoTa 00yyarIerocs 19
IIpomexyTouHas atTecTanus (IK3aMeH) 30
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

®opmupyemMbie 0011IHE

O0bem
HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPo¢ecCHOHAJIBHO OPUEHTHPOBAHHOE), 4ACOB "
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYMH) npodeccuoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
1 cemecmp

Paznen 1. ®u3uka M MeTO/1bI HAYYHOI'O MO3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOTro MaTepuaJa:
dusnka - Hayka o mpupoje. Hayunble MeToIbl IMO3HaHMSA OKpysKarouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUU B IIPOLECCE IMO3HAHUS MPHUPOAbI. ODKCHEPUMEHT B (U3HKE.
MopenupoBanue (Hpu3nYecKuX siBIeHU U nmpoueccoB. Hayunsle runoressl. @u3nyeckre 3aKOHbI 2 OK 03
u TeopuH. I'paHuiibl npuMeHUMoOcTH (u3nueckux 3akoHOB. [IpuHiun coorerctBus. Ponb u OK 05
MecTo (U3UMKH B (OPMUPOBAHUM COBPEMEHHOM HAyyHOM KapTHHBI MUpPA, B IPAKTUYECKOMH
NeITeIbHOCTH JII0IEH
CamocrosiTesibHast padoTa o0yuaromuxcs Nel 1
3anosiHeHue Tabauibl «MeTo bl HAYYHOT'O TIO3HAHMS

Pa3nes 2. Mexanuka 21

Tema 2.1. Kunemaruka Coaepixanue yueOHOro MmaTepuasa:
Mexannueckoe ABM>KeHHE. OTHOCUTEIBHOCTh MEXaHUYecKoro JBmkeHus. Cucrema oTcuera.
Tpaextopust. Ilepememienne, CcKOpocTb (CpeiHsiss CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOpEHUE MaTepUaJbHOM TOYKHM, MX MPOEKIUU HAa OCH CUCTeMbl KoopauHar. CrioxxeHue OK 01
[EpEMELICHUN U CII0KEHUE CKOpOCTed. PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOIMHENHOE OK 02
nBukeHue. ['paduky 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MyTH U HEpEeMEIICHUS 3 OK 04
MaTepHabHOW TOYKM OT BpeMeHH. CBOOOJHOE MajieHHe. YCKOpeHHE CBOOOJHOIO MajeHUs. OK 05
KpuBonnHeliHOe nBHXeHME. JIBHKEHUE MAaTEpHATBHOM TOYKH IO OKPYKHOCTH C IOCTOSTHHOM OK 07
[0 MOAYIIO CKOpOCTBbIO. YTJIOBas CKOpPOCTb, JIMHEWHas cKopocTb. Ilepuoxg m wactora IK3.1
oOpamenusi. LleHTpocTpeMuTenbHOe ycKopeHUe. Texnuueckue ycmpoucmea u npakmuieckoe
npumMeHenue: CnuoomMemp, 08UICeHUe CHaps008, yenuvle U peMeHHble nepedauu ™
IIpakTuyeckoe 3ansaTue Nel 1

I/I3y‘-ICHI/IC JABHOXKCHUA TCJIA, 6pOIJ_ICHH01"O TOPU30HTAJILHO
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CamocTrosiTesibHasi padoTa o0yuarommxcs Ne2
3amonnenne Tabmuubl «lIpsMonMHENHOE pPAaBHOMEpPHOE JBWKCHHE U IPSIMOJMHEHHOE
PaBHOYCKOPEHHOE JIBUYKEHUE

Tema 2.2. Iunamuxa

Coaepixanue yueOHOro MaTepuaJa:

[Tpuniun otHocutTenbHOocTH [Manmumnes. IlepBoiii 3akoH HproToHa. MHepuuanbHble CUCTEMBbI
orcuerta. Macca tena. Cuna. Ilpununun cynepnio3unuu cui. Bropoit 3akon HeroToHa miis
MaTepualbHOW TOYKM B MHepiuaibHO cucteme orcueta (MCO). Tperuii 3akoH Herotona mis
MaTepUaIbHBIX TOYEK. 3aKOH BceMupHoro tsaroteHus. Cuna tspkectu. IlepBas kocMuueckas
ckopocth. Cuia ympyroctu. 3akoH ['yka. Bec tema. Tpenme. Buael Tpenust (moxos,
CKoJIb)keHus, kKaueHust). Cuia tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIbKEHUS U CHIIa TPEHUS
nokosi. Koapduument tpenus. Cunia COnpoTUBICHUS TMPU IBUKEHUHM Tella B KHUAKOCTU WIH
raze. [locTynarenbHoe U BpalaTesIbHOE JIBUKEHUE aOCOIOTHO TBEPAOTO Tejaa. MOMEHT CHUJIBI
OTHOCUTENbHO Oocu BpaumieHus. Ilinewo cunbl. YcnoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmea U NpaKmuyeckoe NpuMeHeHue: NOOWUNHUKU,  OBUICEHUE
UCKYCCINBEHHBIX CNYMHUKO08 ™

IIpakTHyeckoe 3ansaTHE No2
W3ydenne nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH MOJ IEHCTBUEM HECKOIBKHUX CHII

JlabopaTopuas padora Nel
VccnenoBanue ycinoBuid paBHOBECHSI TBEPJIOTO Tella, HMEIOIIET0 OCh BPaIlCHHS

CamocrosiTesibHas padora odyuarommxcs: Ne3
3anosnHeHune Tabauubl «Cuibl B TMHAMUKE)

Tema 2.3. 3aKOHBI
cOXpaHeHHs B
MeXaHUuKe

Coaepixanue yueOHOro MmaTepuasa:

Mexannueckasi pabota 1 MomHocTh. Kunernueckas sneprus. IlorennuanbHas sHeprus. 3aKoH
COXpaHEHMs MeXaHMuecKoi sHepruu. Pabora cuibl TskecTd U cuiibl ynpyroctu. [Ipumenenune
3aKOHOB coxpaHeHMs. lcronb3oBaHHE 3aKOHOB MEXaHUKU Uil OOBSACHEHUS JBUKCHHS
HEOECHBIX Tel M JUI pa3BUTHUS KOCMUYECKHUX HCCIEIOBaHUN, TPaHMULBI NPHUMEHUMOCTH
KJIACCUYECKOM MeXaHUKH. VMIynsc marepuaabHOW TOYKM (Tena), CHCTEMbl MaTepHalIbHBIX
To4yeK. MIMITylbC CHJIBI M M3MEHEHHE MMIyJbca Tena. 3aKOoH coxpaHeHus umnyisca B MCO.
PeaktuBHOe nBukeHue. PaGora cunbl. MomHocTh  cuibl. KuHertnmueckas — sHeprus
MarepuaibHOW TOYKW. Teopema 00 HW3MEHEHHMM KWHETUYECKOW OHHepruu. lloTeHmmaibHas
sHeprus. lloTeHumanbHas »Heprus ymnpyro aehopMUpOBaHHON NpyXKHUHBI. [loTeHUmanbHas
SHEprus Tena BOIM3M noBepxHOCTH 3emiu. [loTeHnnanbHble U HeNOTeHIMaIbHble CUiibl. CBS3b
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paboThl HEMOTEHLUATBHBIX CUJI C U3MEHEHHEM MEXaHMYECKOH SHEpPruu CUCTEMbI Tell. 3aKOH
COXpaHEHHs MEXaHUYECKOU SHEpTuu. Ynpyaue u neynpyaue cmoikHoseHus ™

IIpakTnyeckoe 3ansitue Ne3

O6amanca. IlepBoe Hayaso TepMOAMHAMUKUA. AnuabaTHblii mnpouecc. BTopoe Hauano

TexHudeckue yCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHME: BOJOMET, KOIIep, NPYKUHHBINA 2
IIUCTOJIET, JIBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB U PAaKeT
JlabopaTopnasi paGora Ne2 9
VccnenoBanue cBsA3M pabOThI CUIIbI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEPruu Teja
CamocrosiTesibHas paGora odyuarommxcs Ned 1
Penrenne 3agau
Pa3nen 3. MoJiekysipnasi Gu3uka u TepMOANHAMHKA 21
Tema 3.1. OcHoBbl | Conepxxanue y4eOHOro MaTepuasa:
MOJIEKYJISIPHO- OCHOBHbBIE TOJIOKEHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUHM M MX ONBITHOE OOOCHOBaHHE.
KUHETHYECKO Teopuu bpoynoBckoe maBwxkenue. Juddys3ms. Xapakrep ABMKCHHS € B3aUMOJCHUCTBUS YaCTHII
BemiecTBa. MoJenu CTpOeHHUsl ra3o0B, >KUIKOCTEH W TBEpPAbIX Tl U OObICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pasmepsl Mosiekysd. KosimuecTBo BeliecTBa.
Ilocrosinnas Asoragpo. TemnoBoe paBHoBecue. Temmneparypa u ee usmepenue. Illkana
temneparyp Llenbcus. Mopnens wupeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- 3
KUHETHYECKOW TEOpUM HIeabHOro ras3a. AOCONIOTHas TeMmiepaTypa Kak Mepa cpeaHei OK 01
KMHETUYECKOM SHEpruM TEIUIOBOTO JBHWKeHHUs 4actul rasa. lllkama temneparyp KenbBuna.
I'a3oBble 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. 3akon lanpToHa. M3omponecchl B 85 8%
UJealbHOM Tra3e ¢ IIOCTOSIHHBIM KOJMYEeCTBOM BellecTBa. ['paduueckoe mnpencraBieHue
M30MPOLIECCOB: H30TepMa, M30Xopa, H300apa. Texnuueckue ycmpoiucmea U NPaAKmMuyecKoe 85 82
npumenenue: mepmomemp, bapomemp* OK 07
IIpakTnyeckoe 3ansaTue Ned 1 K 3.1
M3MepeHne macchl BO3/1yXa B KJJACCHOM KOMHATe ’
JlaGopaTopHasi padora Ne3 2
W3ydenue nzobapHoro npoiecca
CamocrosiTesibHast padora o0y4arommuxcs NeS 1
3anonHenue Tadbauibl «M3omporecchiy
Tema 3.2 OcHosbl | Conep:kanue yueOHOro MaTepuasa:
TePMOJAMHAMHUKH Buytpennss sueprus. Pabora u temonepenaya. KonuuecTBo TemnoTsl. Y paBHEHHE TEJIOBOTO 4

16




tepmoarHamMuku. TemoBeie aurarenu. KIIJ[ teruoBoro npurarens. OxpaHa HOpUPOABIL.
TepmoauHaMuueckass cuUCTeMa. BHYTpEHHsSS DJHEpPrus TEPMOAMHAMUYECKOM CHUCTEMBI H
crnioco0bl ee u3MeHeHus. KonuuecTBo TeruoTsl U padboTa. BHYTpeHHss sHEprust 0lHOATOMHOTO
HJealbHOr0 rasa. Buael Teruionepenadyu: TEIUIONPOBOAHOCTb, KOHBEKLUSA, W3IIy4CHHE.
VYaenbHas TEmIOEMKOCTh BemiecTBa. KonnyecTBo TemnoTsl npu Teruionepenade. I[lonsrue o6
anuabatHoM mnpouecce. IlepBblii 3akoH TepMoauMHAMUKU. lIpuMeHeHHE IepBOro 3aKoHa
TEPMOJMHAMUKH K u3onpoueccaM. ['padudeckas natepnperanus padboTsl raza. Bropoii 3akon
tepmoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TersoBble MamuHbl. [IpuHIMIBL
NelcTBUs TeIIoBbIX MamMH. [IpeoOpa3oBanus sHepruu B TemIoBbIX MamuHax. Kosddunment
nmoJjie3Horo JeiicTBus TeruioBord MammHbl. Lukn KapHo u ero koagQuumeHT MOIe3HOro
NeUcTBUS. OKOJIOTMYECKHE MpOOJeMbl TEIJIOIHEPreTUKu. Texuuueckue ycmpoticmeéa u
npakmuyeckoe npuMeHenue: O08u2amenb GHYMPEHHe20 C20paHus, OblMmoGoU XON0OUNbHUK,
KOHOUyuouep *

JlabGopaTopHas padora Ned
V3mepenue yieabHON TeI0eMKOCTH

CamocrosiTesibHast paboTa odyuarommuxcs Ne6
Pemenue 3amau

Tema 3.3. ArperarHble
COCTOSIHUSI BellecTBa M
(¢aszoBbie nepexoanbl

Coaepixanue yueOHOro MaTepuaJa:

[TapooOpa3zoBanne u KoHneHcauus. Mcnapenue u kureHue. AOCOIIOTHAasS M OTHOCHUTENIbHAs
BJIQXXHOCTh BO31yxa. HacelmenHslil nap. YaenbHas Temiora napooOpa3oBaHMsl. 3aBUCHMOCTb
TeMIepaTypbl KUIIEHUs OT JaBieHus. TBepaoe Teno. Kpucrammmueckue m amopgHble Tena.
AHuzorponusi cBOHCTB KpucTtayuioB. JKujakue xKpuctauibl. CoBpeMEHHbIE MaTepHallbl.
[InaBneHne W KpuctajuiM3auus. YJenbHas Terora miuaBneHus. CyOnumanus. Ypasnenue
menioeoeo bananca™

IIpakTnyeckoe 3ansaTne NeS

Texnuueckue ycmpoticmea U NpaKmuyeckoe nNpumMeHeHue. 2uzpomemp U HCUXpomemp,
Kanopumemp, — MeXHONO2UU  NONYYEHUs  COBPEMEHHbIX — MAmepuanos, 6 mMOM  YUcie
HAHOMAMepUuanos, U HaHOMexXHOIOSUU™

JlaGopaTopnasi paGora NeS
Onpenenenye BIaKHOCTH BO3lyXa

CamocrosiTesibHasi padoTa o0yuarommxcst Ne7
3anosHeHHne TaOIUIbl «ATperaTHble COCTOSIHHSI BEIIECTBAY
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Paznen 4. DJeKTPOAHHAMHUHKA

Tema 4.1.
DJIeKTPOCTATHKA

Coaepixanue yueOHOro MaTepuaJa:

DnekTpu3anus Tea. DNeKTpuueckuid 3apsia. [IBa Buaa snekTpudeckux 3apsanoB. [IpoBogHUKH,
JOUDJIEKTPUKA M IOJYNPOBOJHUKHU. 3aKOH  COXPAaHEHHUS  DJIEKTPUUYECKOTO  3apsja.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueyHbIN 3JIEKTpUUYECKUHN 3apsil. DIECKTPUUIECKOE
nosie. HanpspkeHHOCTD 3JIeKTpUYecKOoro noiid. [IpuHnmn cyneprno3uumu 3JIeKTPUIECKUX TOJIEH.
JIuHUM HampsDKEHHOCTH AJIEKTpUYecKOoro mois. PaGora cui 31eKTpOCTaTHUeCKOro IMOoJs.
[Torenuman. Pa3HocTh nmorteHuuanoB. IIpoBOIHUKM M JUAJIEKTPUKU B 3IIEKTPOCTATUYECKOM
none. JluanekTpuueckas NPOHULAEMOCTh. JJIEKTPOeMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh
TIJIOCKOTO KOHJCHCATOPA. DHEepeUsi 3apANCEHH020 KOHOeHcamopa ™

IIpakTuyeckoe 3ansaTue Ne6

Texnuueckue ycmpoucmeéa U npaKmuyecKkoe npumeHenue: 3J1eKMmpOoCKon, 2J1eKmpomemp,
anekmpocmamudeckas — 3awuma, 3azemnenue  INEKMponpubopos, KoHOencamop™,
KOIIMPOBAJIbHBIN annapar, CTpyHHbIN IPUHTED

CamocrosTenbHas padora Ne§
Pemenue 3agau

Tema 4.2. IlocTOSIHHBIH
JIEKTPUYECKU I TOK.
Toxu B  pasiIMYHBIX
cpenax

Coaep:kanue y4eOHOro MaTepuasa:

DNEeKTPUUYECKU TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO Toka. McTtounuku Toka. Cuna
toka. [locrostHublii TOk. Hampspkenue. 3akon Oma Ui ydacTka LemH. DJIEKTPHUECKOE
CONPOTHBIICHUE. YJIeTHbHOE CONMPOTHBJICHHE BemlecTBa. llociemoBarenpHOe, MapauIeIbHOE,
CMEIlIaHHOE COeAMHEHHE MPOBOJHUKOB. PaboTa snekTpuyeckoro Toka. 3akoH Jlxoymns-Jlenna.
MOIIHOCTh 3JIEKTPUYECKOTO TOKA. DJICKTPOABWKYIIAS CHJIA U BHYTPEHHEE COMPOTHBIICHUE
HUCTOYHUKA ToKa. 3akoH Oma nis TOonHOW (3aMKHYTOMH) anekTpudeckoil nenu. KopoTkoe
3aMBIKaHUEe. DJIEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH COIPOTHBIICHUS
METaJJIOB OT TeMiepaTypbl. CBEpXIPOBOAMMOCTh. DJIEKTpUUECKUN TOK B Bakyyme. CBoiicTBa
JNEKTPOHHBIX MydkoB. [lomympoBomuauku. CoOOCTBEHHass W TIPUMECHAs TPOBOJIUMOCTH
MONypoBOIHUKOB. CBoiCTBa p-N-miepexona. [1o1ynposoonuxossie npubopsvl. IneKmpuieckuti
MOK 8 pacmeopax u pacniaéax aeKmporumos. IDNeKmpoIumudecKas OUcCCoyuayusl.
Onexmponuz. Onekmpudeckuti moxk 6 easax. CamocmosmenvHulil U HecamoCmosmebHblll
paspsd. Monnus. Ilnasma™

IIpakTnyeckoe 3ansaTue Ne7
Texnuyeckue ycmpoucmea U npaKkmuieckoe npumeHeHue: amnepmemp, 80JbMMemp, peocmam,

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 3.1
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UCMOYHUKY MOKA, 3NEeKMPOHAZPesameibHble Npubopbl, 31eKmpooceemumenbHble npubopbl,
mepmomemp  CONpOMUGIEHUs, — BAKYYMHbINL ~ OUOO,  MEPMUCMOpbl U homope3ucmopeol,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA™

JlabopaTopnasi pabora Ne6
M3yuenne cMemaHHOrO COEMHEHUS PE3UCTOPOB

Texnuueckue ycmpoﬁcmea u npakmudecxKkoe npumeHerue. NOCMOAHHbIE  MAZCHUMDbL,

JlabopaTopnasi paGora Ne7 4
W3mepenne 37eKTpoABMKYIIEN CHUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS
IIpomeskyTounasi arrectanus (1nddepeHIMPOBAHHDIN 324€T)
| cemecTp:
MaKCHMAJIbHAs HArpy3Ka: 60
o0s13aTeJIbHAsI HAIPY3Ka: o1
JEeKIHUH: 29
NPAaKTHYECKHE 3aHATHA: 8
JIabopaTopHbIe padoThI: 14
caMocCTosiTeIbHAsA padoTa 9
2 cemecmp
Tema 4.3. MarnutHoe | Conep:kanue yaeOHOro MaTepuasa:
noJe. [TocrossHHbIE MarHuThl. B3amMoaeicTBUE MOCTOSAHHBIX MarHuToOB. MarnutHoe mnoiie. BekTtop
DJIeKTPOMarHuTHast MarHuTHOM WHAYKIUHU. lIpyUHIMO Cyneprno3uivy MarHUTHBIX ToJied. JIMHUM MarHuTHOU
HHAYKIUS vHAYKIMK. KapThHa JTMHUNA MAarHUTHOW MHIYKIIMU TOJISI MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
1oJie MPOBOJAHUKA ¢ TOKOM. KapThHa JTMHUNA MHIYKUWA MAarHUTHOTO MOJS JJIMHHOTO MPSIMOTO OK 01
MMPOBOJIHMKA M 3aMKHYTOTO KOJIBIICBOTO IMPOBOAHHMKA, KaTymkd ¢ TOKoM. OmbIT Dpcrena. OK 02
B3anmopeiictBue mpoBogHUKOB ¢ TokoMm. Cuiia Ammepa, ee Moayib M HampasieHue. Cunia OK 03
JlopeHna, ee MOAyinbp W HampaslIeHHWE. J[BMKEHHE 3apsDKEHHOW 4YacTHUIl B OJXHOPOJHOM 3 OK 04
MarHuTHOM Tone. Pabota cunbl JlopeHua. SIBneHue snekTpoMarHUTHOW WHAYKIHMH. [ToTok OK 05
BEKTOpPa MarHUTHON MHAYKIMHU. DJIEKTPOJABMKYIIAs CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHOU OK 07
nHaykiun @apazaes. BuxpeBoe 3JIeKTpUUYEcKoe Mosie. DIEKTPOABMKYIIAs CUila WHAYKIUU B K 3.1
MPOBOJHHUKE, JIBUKYILIEMCS MMOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM noiie. [IpaBuno Jlenna. )
NHAyKTUBHOCTH. SIBI€HME CAMOMHAYKIHUH. DJIEKTPOJBMKYILAS CUIa CAMOUHAYKIUU. DHep2usl
MASHUMHO20 NOJIA KAMYWKU ¢ MOKOM. DekmpomazHumuoe noue™*
IIpakTyeckoe 3ansaTue Ne§ 1
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IIeKMpOoMAaAcHUMbL, aﬂekmpoaeuzameﬂb, YycKopumeiu J1eMEHMAPHBbIX uacmuu*, WHAYKOHWOHHAs
11€Yb

JlaGoparopHasi padora Ne§
UccnenoBanue necTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM

JladopaTopHas padora Ne9 4
V3ydenue siBIeHUs SJICKTPOMArHUTHON MHIYKIIUU
CamocTrosiTesibHasi padora o0yyarommxcs Ne9 2
Pemenue 3anau
Pa3nen 5. KosiebaHusi 1 BOJIHBI 23
Tema 5.1. Mexannueckue | Cogep:xxkanue yueOHOro MaTepuaJia:
u  suaexkrpomarauTHble | KonebarenbHas cucrtema. CBoOOAHbIE MexaHnueckue Konebanus. ['apmoHnyeckue koaedaHus.
KoJIe0aHus [lepuon, wacrora, ammutyaa u (asza xonedanuil. [IpyxuHHBIM MasTHUK. MaTteMaTHUeCKUi
MasiTHUK. Y paBHEHHE rapMOHUYECKHX Konebanuil. [IpeBpaiienne s3Heprun npu rapMOHUYECKUX
kosneOanusix. KonebarenbHblii KOHTYyp. CBOOOAHBIE AJIEKTPOMAarHWTHbBIE KOJE€OAHUS B
uJealbHOM  KoJebaTenbHOM  KOHType.  AHAmorus  MEXIy  MEXaHMYeCKUMU |
AJIEKTPOMArHUTHBIME  KoneOaHusimu. Popmymna Tomcona. 3akoH COXpaHEHHs] JHEPTrUM B 5
uaeadbHOM KosiebaTrenbHOM KOHType. llpeacraBieHune o 3aTyXxaomux KoJjeOaHMSX.
BreiHyXIeHHBIE MexaHW4yeckue KoseOanus. Pe3oHaHc. BBIHYXIEHHBIE AIIEKTPOMArHUTHBIE
konebanus. Ilepemennslii Tok. CuHycouanbHbI NEpPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOT0 OK 01
TOKa. AMIUTUTYZIHOE W JIeHCTBYIOIIEee 3HAUCHHE CHJIBI TOKAa M HampspKeHus. TpaHchopmarop. OK 02
ITpou3BoacTBO, Nepeada u MOTpedIeHUE AIEKTPUUECKON SHEPTUU. JKono2uyecKue pucku npu OK 04
npouzeoocmee  dneKkmpuueckoli dHepeuu. Kyremypa ucnonvzoganus 21eKmpodsnepeuu 8 OK 05
nogceonesHou HcusHu* OK 07
IK 3.1
IIpakTnyeckoe 3ansaTne Ne9
Texnuueckue ycmpoticmea U HpaKmuieckoe npUMeHeHue: 3JeKMPUYecKull 360HOK, 2eHepamop 1
nepemMenHo20 MoKa, TUHUU d1eKkmponepeday™
JlaGoparopuas padora Nel(
HccnenoBanue nepeMEeHHOro TOKa B IIENH U3 TOCJIE0BATEIbHO COEAMHEHHBIX KOHIEHCATOpa, 2
KaTyIIIK{ ¥ PE3UCTOpa
CamocrosiTesbHast padora o0yuarommxcs Nel0 5
Pemenne 3anau
Tema 5.2. Mexanunueckue | Conep:kanue yueOHOro MaTepuaja: 2
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H JICEKTPOMAIrHUTHBIC
BOJIHBI

MexaHnnyeckue BOJIHBI, YCJIOBHS pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEHUS H
JuiHa BOJNHBL [lomepedynple W MPONOJIbHBIE BOJHBL MHTepdhepeHmmss W audpaxius
MexXaHW4YeCcKuX BOJIH. 3ByK. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJHBL. YCJIOBHUS M3Iy4CHHs] DJIEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHTauus BekTopoB E, B, v B snekTrpomMarHuTHON BojHe. CBOHCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHUE, MpelOMIIeHUe, mospu3anus, audpakmus, uHTephepernus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJH. [1Ikayia aeKTpoMarHuTHEIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMArHUTHBIX
BOJH B TeXHMKE u ObITy. [IpUHIIMOBI paguocBsa3W U TeleBUACHHS. Pamuonokarus.
Onekmpomaznumnoe 3a2psa3Herue oKkpyxcarouerl cpeowvl

IIpakTnyeckoe 3ansaTue Nel0
Texnuueckue ycmpouicmeéa U NpAKMUYECKOe NpUMEHeHue: MY3bIKaIbHbIE HHCTPYMEHTHI,
VIbMPA3EYKOBAsl OUASHOCMUKA 6 MeXHUKe* W MEIUIMHE, paaap, PaauolpHEMHHUK, TEIEBHU30D,
anteHHa, Tenedon, CBU-neyp

CamocrosiTesibHas padora odyuarommxcs Nell
CocraBiieHne TIIOCCcapusi C ONpeneNieHHAMH 1Mo Teme «MeXaHH4YecKne M AIICKTPOMArHUTHBIC
BOJIHBD»

Tema 5.3. OnTuka

Coaepixanue yueOHOro MmaTepuasa:

I'eomerpuueckas ontuka. [IpsmMonrHeEtHOE pacipOCTpaHEHUE CBETAa B OHOPOAHOM cpene. JIyu
cBeTa. ToueuyHblll HICTOUHMK cBeTa. OTpaxkeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue
n300paxkeHuil B TUIOCKOM 3epkaie. IIpenmomiienne cBera. 3akoOHBI MPEIOMIICHHS CBETa.
AGcoutoTHBIN Moka3aTenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yron
MIOJIHOTO BHYTpeHHero otpaxeHus. Jucnepcus cBera. CrnoxHbIil coctaB 6enmoro cBeta. LBer.
CoOuparonue 1 paccenBarolye JuH3bl. ToHKas nuH3a. POKYyCHOE paccTOSIHME U ONTHYeCKast
cwiia ToHKOM nuH3bL. [locTpoeHune n300pakeHUN B COOMPAIOIIMX M PACCEHUBAIOIIMX JIMH3aX.
dopmysia TOHKOW JHMH3BL. YBEIWYEHHE, JaBaemMoe JMH30M. Ilpemensl npumMeHHMOCTH
reoMerpuueckoil ontuku. BonHoBas ontuka. HWuTtepdepenuus cBera. KorepeHTHble
UCTOYHHUKH. YCIIOBHS HAONIOJEHUS MaKCUMyMOB M MHHUMYMOB B HWHTEp(EpEeHIIMOHHON
KapTUHE OT JABYX CHMH(A3HBIX KOIEPEHTHBIX UCTOYHHUKOB. Judpakuus ceera. Judpakunonnas
pemieTka. YcioBUe HaOMIOJIEHHs TJIaBHBIX MaKCUMYMOB IPH TMaJ€HUH MOHOXPOMATHUYECKOTO
cBeTa Ha T PAKIUOHHYIO pemeTky. [lonapuszayus ceema™

IIpakTnyeckoe 3ansaTue Nell

Texnuueckue ycmpoﬁcmea u npakmudeckoe npumeHerHue: OYKH, J1ynd, (l)OToaHHapaT,
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MPOCKIIMOHHBINA aIapar, MHKPOCKOI, TEJICCKOI, 60J0KOHHAS Onmuka™, nudpakiMOHHAs
peleTKa, moJsIpouI

JlaGoparopHnasi padora Nell
Onpenenenue nokasaresst MPeIoMIIEHHs CTEKIIa

JlaGoparopHasi padora Nel2 4
VccnenoBanme CBOMCTB N300paykeHUH B JIMH3AX
Pa3znes 6. OcHOBBI crieNMAJILHOH TEOPHH OTHOCUTEJILHOCTH 3
Tema  6.1. OcHoBbl | Conepxxanue y4eOHOIo MaTepuasa:
TeOpHuHU ['panunbpl NpUMEHMMOCTH KJacCMYecko MexaHukd. llocTymarbl crneuuanbHOW TEOpUH OK 01
OTHOCHTEJIbHOCTH OTHOCUTEIIFHOCTH: WHBAapUAHTHOCTh MOJYJIS CKOPOCTH CBE€Ta B BaKyyMme, MPHHIUI 9 OK 02
OTHOCUTEJIBHOCTH DHHIITEeHHA. OTHOCUTEIBHOCTh OJITHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U OK 04
COKpAIIEHHE JJIMHBL. DHEPIHsl U UMITYJIbC PESITUBUCTCKON YacTullpl. CBS3b Macchl ¢ HEpruen OK 05
Y UMIYJIBCOM PENIITUBUCTCKON YaCTHUIbl. DHEPTUs MOKOsI CBOOOTHOM YaCTUIIBI OK 07
CamocrosiTesibHast paboTa odyuarommxcs Nel2 1
Pemenue 3agau
Pa3nen 7. KBanToBas husnka 14
Tema 7.1. Duaementsl | Coaep:xkanue yueOHOro MaTepuaJia:
KBAHTOBOW ONTHKH ®otonbl. @opmyna [lnanka cBA3M sHepruu (OTOHA C €ro YacTOTOW. DHEpPrus U HUMITYJbC
dborona. OtkpeiTue u wucciaegaoanue ¢otoddpdexra. Omnbitel A.I'. CromeroBa. 3aKOHBI
¢doroaddexra. YpaBuenue DiiHmreitHa a1 Gororddexra. «KpacHas rpanuna» Gortosddexra. 2
HNasnenue cBera. Omnwitel I1LH. JleGeneBa. Xumuueckoe paeiicTBue cBera. Texuuueckue
ycmpoticmea U npakmuyeckoe npumeHenue: (Gomosnemenm, Gomooamuux, COIHeUHAs OK 01
bamapes, c6emoouoo™ OK 02
CamocrosiTe1bHasi padota Nel3 2 OK 04
Pemenue 3amay OK 05
Tema 7.2. Crpoenne | Conep:kanue yueOHOro MaTepuaja: OK 07
aroma Mopens atroma Tomcona. OmbeiTel Pesepdopaa nmo paccesnuto dactuil. [lnanerapras momens K 3.1
atoma. Iloctynatsl bopa. 3nyuenue u nornomnieHre (OTOHOB MpH MEPEXOae aToMa C OJHOTO
YPOBHSI 3HEPruu Ha JApyrod. Buael crekTpoB. CHexkTp ypOBHEH 3HEpPruM aToma BOJOPOJA. 3

BonnoBeie cBoiictBa yactuu. Bomubl ne bpoitna.  KopmyckynisspHO-BOJHOBOW Ayanu3M.
CrioHTaHHOE U BBIHYXKJEHHOE M3iaydeHue. Judpakuus >1eKTpoHOB B KpUCTaIaxX. Y CTPOWCTBO
U OpuHOMO paboTsl jdazepa. Texuuueckue ycmpoucmea U Npakmuyeckoe npumMeHeHue:
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CHEeKmMPAbHbILL AHAU3 (CNeKmMPOCKon), ld3ep, K8AHMOBbIL KOMNbIOMeED

IIpakTnueckoe 3ansaTne Nel2
Hab6mronenue nuHeinyaToro criekTpa

Tema 7.3. AToMHOe 1PO

Conep:xanue yueOHOIro MaTepuasa:

OKCIEPUMEHTHI, JOKA3bIBAIOLINE CII0KHOCTh CTpOeHHUs sAapa. OTKphITHE PAAMOAKTHBHOCTH.
OmnbiTel Pezepdopra mo onpeaeneHnio cocTaBa panoakTUBHOTO u3mydeHus. CBoiicTBa anbga-,
Oera-, ramMma-u3inydyeHus. BiusHue pagHMOaKTUBHOCTH Ha >KHMBBIE OpraHu3mbl. OTKpBITHE
nporoHa u HeuWrpona. Hykionnas wmopmens siapa [eiizenOepra-MBanenko. 3apsia  sipa.
MaccoBoe uncino siapa. M3oronsl. Anbba-pacna. INeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacma.
'amma-uznyuenue. 3akoH paJuOaKTHBHOIO pacrajga. OHEPrusi CBSI3M HYKJIOHOB B sIpe.
SAnepubie cuibl. Jledexkt maccwl siapa. SAnepHbele peakuuu. JlenmeHue u cuHTe3 sAaep. SAnaepHbIi
peaktop. Tepmosinepusiii cunte3. I[IpoOnemMbl W TEPCHEKTHUBBI SAECPHOM SHEPIETHKH.
DKOJIOTMYECKUE aCIEKThl SJACPHOM SHEPreTHKU. OJEeMEHTapHble 4YacTUlbl. OTKphITHE
MO3UTPOHA. MeTOIbl HAOIIOIEHUS U PErUCTPAIK 3JIEMEHTAPHBIX YacTull. OyHIaMeHTalbHbIE
B3anMoJieiicTBus. EquHCTBO (hr3nueckoil KapTUHBI MUpa

IIpakTnyeckoe 3ansaTue Nel3

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

IIpakTuyeckoe 3ansatue Nel4

Texnuueckue ycmpoiicmea u npakmuieckoe npumerenue; 003umemp™, kamepa BunbcoHa, siepHblit
peakTop, arToMHast 6omMba

CamocrosiTe1bHast padora Nel4
Pemenne 3anau

Pazgen 8. Dj1eMeHTBLI ACTPOHOMMH U ACTPOPUIUKH

I~

Tema 8.1. DjaeMeHTHI
ACTPOHOMHUM "
acTpopusuxku

Coaepixanue yueOHOro MmaTepuasa:

Oransl pa3BuTus acTpoHoMuu. [IpukinangHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE acTpOHOMUU. Bua
3Be3Horo Heb6a. Co3Be3aus, spKUE 3BE3[Ibl, IUIAHETHI, MX BUAWMoOe ABIKeHHe. ConHeuHas
cuctemMa. Ilmanersr 3emHO#M Tpynmbl. [manersi-ruranTel. Manbie Tena COMHEYHOW CHCTEMBI.
Connne, ¢dorochepa u armocepa. ConmHeyHass akTUBHOCTb. Mcrounuk sHeprun ConHIa U
3B€3/1. 3BE31bpl, MX OCHOBHBIE XapaKTepUCTUKH. JlnarpaMma «CHEKTpajbHBIM Kilacc —
CBETHUMOCTB». 3B€3/1bl INIABHOM NOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl
3B€3l TIJIaBHOM IIOCJIEOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3Be3n. (CoOBpeMEHHbIE
IIPEJICTABIECHNUS] O MPOUCXOXKACHUM M dBomonmu CojHIA M 3BE3/. OTalbl JKU3HHU 3BE3N.

OK 01
OK 02
OK 03
OK 05
OK 07
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Mueunsbiii [1yts - Hama [Nanaktuka. CriupanbHas cTpykTypa ['anakTuku, pactpeaeneHue 3Be3/,
raza u neuid. [lomoxxenne m nBmwxkenne Connua B [Mamaktuke. Tumbl ramaktuk. [lnockas u
chepuueckas noxacuctemsl ["anaktuku. PanumoranakTuku u kBazapbl. UepHbIe JBIPBI B slIpax
ranakThk. Beenennas. Pacimpenne Beenennoit. 3akon Xa60ma. Pasoeranue ranaktuk. Teopus
bonsmoro  B3peiBa. PenmmkroBoe m3mydeHue. MacmtabHas  cTpykTypa  BceneHHOR.
Meraranaktuka. Hepenennbie mpo6iemMbl acTpOHOMUHU

JlaGoparopunasi padora Nel3

Habrotenne ocHOBHBIX co3Be3uii CeBEPHOTO NOMyIMIApHs U IPKUX 3BE3]T 2
IIpomeskyTouyHasl aTTecTanus (IK3aMeH) 30
Il cemecTp:
MaKCHMAJbHAs HArpy3Ka: 84
o0si3aTe/IbHAsI HATPY3KA: 44
JIEKINH: 24
NMpPaKTHYEeCKUe 3aHIATHUsI: 8
JladopaTopHbie padoThI: 12
CaMOCTOsITeJIbHAsI padoTa: 10
NMPOMEKYTOYHAS ATTECTAIMS: 30
3a roa:
MAKCHMAJIbHAs HATPYy3Ka: 144
o0si3aTe/ibHAsI HATPY3Ka: 95
JICKIIH: 53
NpaKTHYeCKHe 3aHATHS: 16
J1abopaTopHbIe padoThl: 26
CaMoCTOsiITeIbHAsA padora: 19
NMPOMEKYTOYHAS ATTECTAIMS: 30
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecneyeHH o

B cootBerctBum ¢ TpeboBanmsimu ®@I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CTICUeHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
M3y4yaeTcss B YCIOBUAX KaOwHeTa ¢u3uku. B kabuHere GU3MKKM HMMEETCSs HEOO0X0IuMOoe
naboparopHoe 000pYIOBaHHE /ISl BBIIOJIHEHUsS YKAa3aHHBIX B pabodell mporpamme MPaKTUYECKUX
3aHATUA M J1a0OpaTOpHBIX pPabOT W JEMOHCTpAallMOHHOE OOopynoBaHue. JleMOHCTpalMOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAIBHON JOCTATOYHOCTH U
o0ecrieurBaeT MOCTAHOBKY MEPEUUCICHHBIX B pabodeil mporpamme KIFOYEBBIX JEMOHCTPALMMA IS
WCCJICIOBAaHMS U3YUaeMBIX SIBIICHUH M MPOIIECCOB, IMIMUPUICCKUX U (DYHITaMEHTATBHBIX 3aKOHOB, UX
TeXHUYeCKUx mnpumeHeHuil. JlaGopaTtopHoe oOopyaoBaHue sl Ja0OpPaTOpPHBIX paboT H
MPAKTUYECKUX 3aHATUH (POpMHpYeTCs B BHUJAC TEMAaTHYECKHMX KOMIUJICKTOB M OOECIICUMBACTCS B
pacuére OJHOrO KOMIUIEKTa Ha JBYX oOyuwaroniuxcs. TemMaTuuyeckue KOMIUIEKTHI J1abOpaToOpHOro
000pyIOBaHUs IOCTPOCHBI HA KOMIUJICKCHOM MCIOJIb30BAHUN aHAJIOTOBBIX U ITU(QPOBBIX MPUOOPOB, a
TaK)K€ KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX TaOOPATOPHUIA.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMITJICKT 3JIEKTPOHHBIX BHICOMATEPHAJIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- mpoeCCHOHATBEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHasl JUist mpoBeieHus qudhepeHIIMPOBAHHOTO 3a4eTa U SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JUIIEH3MOHHBIM ITPOrPAaMMHBIM 00ecIieueHUEeM;

- IPOEKTOP C IKPAHOM;

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

ITpuMepHbIii IepeyeHb JeMOHCTPAIMOHHOTO U J1a00paTOPHOTo 000py10BaHMS:
nudposas madoparopusi Mo GU3UKE IS IPETOoaBaTEeNs;
nudposas 1adopaTopus 1o Gpusnke 11 00yyaromerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /1715 1TaOOpaTOPHOTo MPaKTUKyMa 110 OINTHKE;
KOMILIEKT JIJIs TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT JJs  JJaOOpaTOpHOrO  NPakTUKyMa MO  MOJIEKYJSIpHOH  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJIs JaOOPAaTOPHOIO MPAaKTUKyMa IO AJIEKTPUUYECTBY (C T€HEPAaTOPOM);
8. KOMIUIEKT Ui M3y4eHUs BO30OHOBISIEMBIX MCTOYHHKOB SHEPTHH (COTHEYHOH, BETPOBOM
SHEpruu, OMo-, MEXaHUYECKON M TEPMOIJIEKTPUUECKOIN SHEPTeTUKH);
9. ammepmerp 1a0OPAaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIH;
11. xonmopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TEIT;
12. TepmomeTp 1a0OPaTOPHBIiA;
13. KOMIUIEKT [T M3y4eHHUST OCHOB MEXaHUKH, THEBMATUKHA M BO30OHOBIISIEMBIX NCTOUHUKOB
SHEpIuu;
14. Gapomerp-anepous;
15. 650k mUTaHUS PETYIUPYEMBIi;
16. BeO-kaMepa Ha IMOJABIKHOM IITATHBE,
17. Bugeokamepa i1t pabOTHI C ONTUYECKUMHU PUOOpaMU;

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

TEHEPATOP 3BYKOBOU;

TUTPOMETP (TICHXPOMETP);

rpy3 HaOOPHBIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIN;

KOMIUIEKT MOCY bl JEMOHCTPALMOHHOM C IPUHAIEKHOCTSIMU;
MaHOMETp JKHJIKOCTHOW JE€MOHCTPALIMOHHBIN;

METpP JAEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIOXbEMHBIN;

IITATUB JIEMOHCTPAIIMOHHBIN (PHU3UIECKHUIA,

JNEKTPOIUINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBICHUSIM;
Ha0Op AEMOHCTPALMOHHBINA IO JMHAMUKE BPAIATEIbHOTO JBUKECHUS;
Ha0Op AEMOHCTPALIMOHHBIA [0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIM BOJIHOBBIX SBJICHUH;

BEJIEPKO ApXumMena;

MasTHUK MakcBeia;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TSt JEMOHCTPAIMHA aTMOC(HEPHOTO TaBIICHHS,
IIPU3Ma, HAKJIOHSIOLIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIH;

COCY/Ibl COOOIIAIOIIUECS;

CTaKaH OTJIMBHOM JIEMOHCTPAlMOHHBIN;

TpyOKa HbIOTOHA;

1ap nackas;

Ha0op AEMOHCTPALIMOHHBIN IO MOJIEKYJISIPHON (PU3MKE U TEIJIOBBIM SIBJICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO Ta30BBIM 3aKOHAM;

Ha0op KalWIISPOB;

TpyOKa JJi JEMOHCTPALIMA KOHBEKIIUU B KUAKOCTH;
LIMHPBI CBUHIIOBBIE CO CTPYTOM;

1ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop Ban-ge-I'paada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIUKAX;

KOMIUIEKT ~ OpUOOpPOB M NPUHAAIESKHOCTEH  JUIsI  JI€MOHCTpAlMM  CBOMCTB

OJICKTPOMArHMTHBIX BOJIH;

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

KOMIUIEKT MPUOOPOB JIJIsl U3yYEHUS MPUHITUIIOB paAUONIPHEMa U PauoTIepeiayu;
KOMIUIEKT IPOBO/IOB;
Mar"uT JyrooopasHblii;
MArHMUT MOJIOCOBOW JIEMOHCTPAILIMOHHBIN;
MaIIfHa IeKTPodOopHas;
MAasITHUK 3JIEKTPOCTATUYECKU;
Ha0Op MO U3YYEHUIO0 MATHUTHOTO TIOJIS 3€MIIH;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPAIIMOHHBIH 110 TOTYITPOBOIHUKAM;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 TIOCTOSTHHOMY TOKY;
HaOOp IEMOHCTPAIIMOHHBIH 10 NEKTPUIECKOMY TOKY B BAaKyyMe;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 YJIEKTPOTMHAMUKE;
HAOOp JIJIs IEMOHCTPAIIUN MAaTHUTHBIX TTOJIEH;
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69. HaOop /7151 IEMOHCTPAIMH AIEKTPHUUECKUX MOJICH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeniku MarHUTHBIC Ha IITATHBAX;

75. cynTaH 3JIEKTPOCTATUUECKHUIA;

76. ITaTUBBI U30JUPYIOLINE;

77. 3EeKTPOMarHuT pa30oopHBIA;

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

80. creKTpoCcKoI NBYXTPYOHBIIA;

81. Habop crieKTpasbHBIX TPYOOK C HICTOYHUKOM MTUTAHUS;
82. yctanoBka Jiyist uzydeHus Gporodddexra;

83. Habop 1eMOHCTPAIIMOHHBIN IO IOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HATJISHBIX TOCOOUH JIIsl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB I OPOPMIICHHUS KAOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUeOHBIX TaOJIHII.

[IpumepHBIi MepeYeHb JAEMOHCTPAIMOHHOTO W JabOpaTopHOro 00OpYAOBaHUS HOCHUT
pEKOMEHIaTeNbHbIN XapaKTep.

[Tpu Hanuuuu HeoOX0UMOTO 060PYIOBaHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX CIyYasX MOTYT
IIPOBOAUTHCS B UMEIOLIUXCSI B 00pa30BaTeIbHON OpraHU3alMi MacTEPCKUX WM JJaOOpaTOpHsX.

3.2 UndopmanuonHoe odecriedenne 00yueHust

Ilepeyenb HMcHOJIB3yeMbIX Y4eOHbIX HM3aaHMi, UHTEepHeT-pecypcoB, A0NOJHUTEIbLHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHomormueckuii mpodmib : Y4eOHHK Uit 00pa30BaTEeNIbHBIX OpraHHU3aLUH,
peanu3yromux o0pa3oBaTeNbHbIE NPOrpaMMbl cpen. mpod. obpaszoBanus : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : M3natensckuit meHTp «Axagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. Owusuka. TexHomorudeckuid mpoduip : y4eOHHK Uit 00pa30BaTENbHBIX OpraHHU3aIlNH,
peanu3yonmx o0pa3oBaTeibHble NPOrpaMMbl cpen. mpod. obpazoBanus : B 2 u. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : U3narenbckuil meHTp «Akanemusi», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®wmsuka. TexHomormueckuid mnpodwis. COOpHHK 3amad : y4ed. mocobue JyIs
00pa3oBaTeNbHBIX OpraHU3alMi, peaJu3yloLUMX o00pa3oBaTelbHble NPOrpaMMbl cpel. Mpod.
oOpazoBanus : B.®. [Imutpuesa. — 5-e¢ usn., crep. — Mocksa. : M3naTenbCkuii EHTp «AKaIeMUs»,
2025. — 256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTeIbHbIE HCTOYHUKH:

4. Mskumes, . 5. ®usuka @ 10-i kmacc: 6a30BbIi U yriayOnEHHBIA YpOBHHU : y4eOHHK /
I'. 1. Mskumes, b. b. Byxosues, H. H. Cotckwuit ; mon penakmueit H. A. TTapdentreBoit. — 10-e u3n.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0nbOaHoTeuHas cucrema. — URL: https://e.lanbook.com/book/335051

5. Msxkumes, I'. SI. ®usuka : 11-if kmacc: 0a30BbId W yriIyOJAEHHBIM YpPOBHU : y4yeOHUK /
I'. 4. Mskuies, b. b. byxosues, B. M. Uapyrun ; nox pegakuueiit H. A. IlapdentseBoit. — 11-e uzn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0MbOaHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/335054

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

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

7. KacesnoB, B. A. ®wusmka: 11-ii kmacc: yrayOn€HHBIH ypoBeHb : Y4YeOHUK /
B. A. KacesinoB. — 11-e¢ usn., crep. — Mocksa : IlpocBemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekct : snexkTpoHHbId // JlaHb : 3nmeKkTpoHHO-OuMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877

8. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CPeAHETO MPOPECCHOHATBHOTO 00pa30BaHuUs
: yuebHoe nocodue s crio / H. M. Poraues, O. A. JleBuenko. — 3-¢ u3j., crep. — Cankr-IlerepOypr
: Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — TekcT : 3neKTpoHHBIH // JIaHb : 3JeKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexxum mocryma: Juist
aBTOPH3. II0JI30BATEIICH.

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

10. Jlorsunenko O.B. ®usuka. [Ipaktukym : yue6Hoe nocodue / Jlorsunenko O.B. — MockBa
:KuoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL.: https://book.ru/book/944582 . —
TekeT : 2IeKTPOHHBIN.

IIepeuens UHTEpPHET-pECypcoB:

8. Enmunas xoymekius UQPPOBBEIX 00pa3oBaTelbHBIX pecypcoB. — Pexum mgocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

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

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

12. Poccuiickas 35eKkTpoHHas mkoia. — Pexxum nocryna: http://www.resh.edu.ru/;

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

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

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

Kontposar m omenka pesynpbratoB ocBoeHuss OVIIL.11 ®usumka packpbIBaloTCs uepe3
JMCLUIUIMHAPHBIE pe3yJbTaThl, HAllpaBlIeHHbIE Ha (OPMHpPOBAHHE OOLIMX U NMPO(HECCHOHAIBHBIX

KOMIIETEHIIMI 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuana.

[Ipomexxyrounas arrectanus — B popme auddepenuupoBanHoro 3auera (1 cemectp), B hopme

sK3aMeHa (2 cemectp).

Kon u HaumeHoBaHue
(bhopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum o1leHOYHEBIX
MEPONPUATHN

OK O01. BsiOupath cmocoOsb
peleHus 3aja4
npodecCuOHATHHON

ACATCIIBHOCTH TPUMCHUTCIIBHO
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. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

ITo/ct

OK 02. HUcnons3oBats
COBpPEMEHHBIE CPEJICTBA TIOKCKA,

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

aHanau3a u uHrepnperanuu | Paznen 4. Temo1 4.1.,4.2., 4.3
uH(popMauu u |Paznen 5. Temnr 5.1., 5.2., 5.3.
nHpopmarnmonHeie  TexHosioruu | Pazgen 6. Tema 6.1

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

OK 03. [Inanuposats | Paznen 1. Tema 1.1

u peanu3oBbiBaTh coOcTBeHHoe | Pazgen 3. Temst 3.1., 3.2., 3.3.
npodeccCuoHaIbHOE u |Pazgen 4. Temn1 4.1.,4.2.,4.3
JUYHOCTHOE pa3Butue, | Paznen 8 Tema 8.1
MpeIPUHIMATETHCKYIO ITo/c

JIeTEeIIbHOCTD B

npodeccuoHaIbHON cepe,

HCIOJIL30BATh 3HAHUSA

N0 TpaBoBOH M (hUHAHCOBOU
rPAMOTHOCTH B Pa3iIMYHBIX
JKU3HEHHBIX CUTYaLMX

OK 04. O¢ddexTuBHO
B3aMMO/JICHICTBOBaTh U paboTaTh
B KOJUIEKTHBE U KOMaH e

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

Pasgen 4. Temn1 4.1.,4.2.,4.3

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

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

OK 05. OcymiecTBiiTh YCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJAapCTBEHHOM  SI3BbIKE
Poccutickoit denepanun C
y4eTOM 0coOeHHOCTEN

COIIMAIIBHOTO W KYJBTYPHOTO

Paszgen 1. Tema 1.1

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

Pasnen 4. Temer 4.1.,4.2., 4.3

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

Pa3znen 6. Tema 6.1

YCTHBIN OIIPOC;
(GpOoHTaNBHBIN OIPOC;
KOHTpOJIbHAS paboTa;

HabJt0IeHuE 3a

BBIIIOJIHEHUEM
nabopaTopHBIX padorT;
npakTH4ecKue paboThl

(pelieHre Ka4eCTBEHHBIX U
pacueTHBIX 3a7a4);
IPAKTUYECKUE 3aHSTHUS;
TECTUPOBAHUE;
peleHne Kerc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOM
HaIpPaBJIEHHOCTH;
BBINIOJIHEHHE 3aJaHUI
IIPOMEKYTOUYHON
aTTecTaluu

! TIpoeccroHaTBEHO OPUEHTUPOBAHHOE COJIEPIKAHUE.
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KOHTEKCTA Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 07. CopeiictBoBath | Pasnen 2. Temnr 2.1., 2.2., 2.3.
COXpaHEHUIO okpyxaromeit | Paznen 3. Temnr 3.1., 3.2., 3.3.
Cpelibl, pecypcocOepexenuto, | Paznen 4. Temsr 4.1.,4.2., 4.3
MIPUMEHSTh 3HAHUS 00 | Pasgen 5. Temsr 5.1., 5.2., 5.3.
U3MEHEHUHU KiuMmata, npuHuunsl | Pasaen 7. Temsr 7.1, 7.2
OEpEIKITUBOTO Npou3BOACTBa, | Paznen 8 Tema 8.1
apdexTuBHO  neiictBoBath B |[lo/c
Ype3BbIYAITHBIX CUTYaIUSIX
I[IK 3.1 [IInanmpoBates u |Ilo/c

OpPraHW30BBIBaTH  paboOTy  TIO
TPAHCIIOPTHO-JIOTUCTUIECKOMY
00CITy)KHBaHUIO B chepe
IPY30BBIX IEPEBO30K
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JNIEKIIUU TPAJUIMOHHBIE 0€3 MPUMEHEHUsI MYJIbTUMEANIHBIX CPEACTB U 0€3 pa3JaTOYHOTro
Marepuaa,

- IGMOHCTpanus y4eOHbIX (HHIBMOB, 1a00PATOPHBIX OIBITOB,;

- pacckas;

- CEMUHAPBI, MPEUMYIIECTBEHHO B BHJIE OOCYKICHUS JTOKIAJI0B CTYJACHTOB IO TEM WJIH UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE ¥ KOHTPOJIBHBIC PAOOTHI;

- TECTHI,

- YTCHHE U OTPOC.

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

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- AKTUBHBIC | UHTCPAKTUBHBIC JICKIIUH;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHCHUS;

- TBOPYECKHUE 33/1aHUS;

- KpYTJIbIe CTOJIBI (KOH(PEPEHIINH) C UCIIOIb30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- pelIeHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJ MOJ1YJILHOTO O0yUEeHHSI,

- IPAKTUYCCKHI IKCIICPUMCHT;

- 00y4YeHHE C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX 00YYArOIIUX TPOTPaAMM.

(3aumooeticmeue npenooasamensi Kak cybvekma ¢ 00OVUAIOWUMCA KAK CYOBLEKmMOoM
NO3HABAMENLHOU 0eSIMENbHOCU).
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