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

1.1 Mectro Yy4yeOHOro TipeaMeTa B CTPYKType OCHOBHOI mpodeccHoHAIbLHOI
o0pa3oBaTeIbHOM NPOrPaMMBbI:

O6meo6pazoBatenbHbii yueOHbIl npeamer OVYIIL.11 dusuka sBisieTcss 00s3aTEIBHON YaCThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootBerctBuun ¢ @I'OC CIIO mo
cnermanbHocTH  23.02.09 ABTOMaTtMka HW TeleMeXaHWKa Ha TpaHcmopTe (HKEeJIe3HOIOPOKHOM
TpaHcrnopre) (yrBepxaeH npukazom Munmnpocsemenus Poccun Ne608 ot 27.08.2024 r.). PaGouas
nporpamma OVIL.11 ®dusmka paszpadborana B coorBercTBUU ¢ PI'OC COO (B aeicTByromei
pelaKkIMu) U C y4eTOM NIPHUMEpPHOW pabodueld mporpamMmbl 0OIICOO0pa30BATEIHHONW AUCIUILIMHBI
«Duszukay a1 npodeccuoHadbHBIX oOpa3oBarenbHbIX opranuzanuii MPIIO (yrBepkmena Ha
3acenanuu llenarornyeckoro cosera ®I'BOY AIIO UPIIO mpotokonom Ne6/2025 ot «18» ampens
2025 r.).

[Tpu peanuzanuu pabodell mporpaMMbl MOTYT MCIOJIB30BATHCS PAa3JIMUYHbIE 00pa3oBaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJIE€ TUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUYEeHHE.

B yuebnpix mnanax OIIOII-IITICC3 yueOnbiii mpeamer OVYII.11 ®dusnka BXOTUT B COCTaB
o0mieo0pa3oBarenbHOW MOATOTOBKH, (OpMUPYEMOl U3 00s3aTeldbHBIX MPEIMETHBIX 00acTeit
OI'OC COO mns cnemmansHOcTeid CIIO. C yuérom mnpodmiis OcBauBaeMOil CHEIHAIbHOCTH
OVII.11 ®dusuka peanusyercs Ha IIEPBOM Kypce.

1.2. lHeab 1 miIaHupyeMble pe3yJibTaThl 0CBOCHUSI Y4eOHOI0 NpeaMeTa

1.2.1. Leau yuyeOHOTO npeamera:

Conepxanne padoueii mporpamMmbel OVYII.11 ®u3nka HanpaBIeHO HA TOCTHKEHUE CIICTYIOIIIX
LEJICH:

* (opmupoBaHue MHTEpeca U CTPEMJICHHUs 00YyYaroLMXCs K HAyYHOMY M3YUYEHHUIO MPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEI;

* pa3BUTHE INPEACTABICHUH O HAayyHOM MeToJe IO3HaHUid M  (OpMHUpPOBaHUE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

* (opMupoBaHWE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3yYeHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

* (opmupoBaHuEe yMEHHUH OOBSCHATH SBICHHUS C HCIIOIB30BAaHMEM (PU3UUECKUX 3HAHUH WU
HAyYHBIX J0Ka3aTeNbCTB;

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

JIOCTIOKEHHE THX IeNieil 00ecIIeunBaeTCs pEIIeHUEeM CIIeIYIOIUX 3a/1a4 B MTPOIECCE U3YUSHHSI
Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus:

* NpuOOpeTeHHE CHUCTEMbl 3HAHMH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXaHHKY, MOJIEKYISIPHYIO (PU3MKY, JIEKTPOJMHAMHKY, KBAaHTOBYIO (H3UKY U
3JIEMEHTHI ACTPOPUUKH;

* (opMmupoBaHHEe YMEHHUI NPUMEHATHh TEOPETHUECKUE 3HAHMS A OOBSACHEHUs (PU3MUYECKHX
SIBJICHUH B IPUPOAE U /sl IPUHATUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

* OCBOGHHE CIIOCOOOB pENICHUS] PAa3JIMYHBIX 33/1a4 C SIBHO 3aJaHHON (DU3NYECKOH MOJEINbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE cO3JaHue (U3MYECKOM MOJeNH, COOTBETCTBYIOIIEH
YCIIOBHSIM 33]1a4H;

* TOHMMaHUE (QHU3UYECKUX OCHOB U TPHUHIMIIOB JEHCTBHS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENY;

* OBJIAJCHME METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W TPOBEIACHUSA (PU3HMUECKUX
OKCIIEPUMEHTOB, aHAIW3a W HWHTEPNpeTanud HWHPOPMAIUH, OMPEACICHUS TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;



* CO3JaHuE YCIOBUH U1 DPAa3BUTHS YMEHUN IIPOEKTHO-UCCIIEIOBATEIbCKON, TBOPYECKOU
JeSITeTbHOCTH.

Ocobennocmo ghopmuposanus cOBOKYRHOCMU 3a0ad U3Y4eHUs QUIUKU O CUCEMbl CPeOHe20
npogheccuoHanbHo20 06PaA3068aAHUs 3AKII0UAENCA 8 HeOOXO0OUMOCMU Peanu3ayuu nPpogdheccuoHaIbHOU
HANPAeIeHHOCMuU  peulaemMvlx 3a0ad, yuéma ocobenHocmel cgepvl OessmerbHoCmu  OyOyuux
cneyuanucmos.

Illpoepamma no @uszuxke npedocmasnsiem 03MONCHOCMb Ol  Peanu3ayuy  pasiuyHvlx
MemMoOUYecKUx nooxXo008 K OpeaHu3ayuu 00yueHus usuxke npu yCiosuu COXpanenus o0sa3amenbHouU
yacmu cooepaicanus Kypcea.

B pe3yabTare ocBOeHHs1 Y4eOHOI TMCHUIIMHBI 00yYalommiicst 10/KeH

yMeThb:

- ONHCHIBATh U OOBSICHATH (PU3NYECKUE SBICHUS M CBOICTBA TeJl: ABM)KEHHE HEOECHBIX TEN H
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra30B, )KUJIKOCTEH U TBEPABIX TEJ; JIEKTPOMATHUTHYIO
WHAYKIUIO, PACIIPOCTPAHEHUE 3JCKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; MU3JIYUYCHUE U
TIOTJIONICHHUE CBeTa aTOMOM; (hoT0dh(DHEKT;

- OTJIMYATh TUTIOTE3bI OT HAYYHBIX TCOPUA;

- JIeNaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX IAHHBIX;

- IPUBOJUTH MTPUMEPHI, IIOKA3BIBAIOIINE, YTO: HAOIIOACHUS U IKCIIEPUMEHT SIBJISIFOTCS OCHOBOU
JUIS BBIABM)KEHUS THUIOTE3 U TEOPHil, MO3BOJISIOT MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJOB;
¢busnveckas TeopHs JaeT BO3MOKHOCTh OOBSCHSATh H3BECTHBIC SIBJICHUS MTPUPOJIHI M HAy4YHbIE (DaKTHI,
MIPEICKa3bIBATh €Ille HEU3BECTHHIC SIBICHUS,

- TNPHUBOAWTH NPUMEPHl MPAKTHUYECKOTO WCIIONB30BaHMU (PU3MYECKHX 3HAHHWNA: 3aKOHOB
MEXaHWKH, TEPMOAMHAMHUKH W  DJIEKTPOJUHAMHKHA B  DJHEPreTHKEe; pa3IUYHBIX  BHUJOB
AJIEKTPOMATHUTHBIX M3IIyYEHHUH U1 PasBUTHS PAAHO W TEICKOMMYHUKAIMH, KBAaHTOBOH ()M3UKU B
CO3/IaHUU SJICPHOMN SHEPTreTHKH, JIa3epPOB;

- BOCIIpUHUMATD U Ha OCHOBE MOJyYSHHBIX 3HAaHUH CaMOCTOSITEIHHO OLIEHUBATh HH()OPMAIIHIO,
conepkarrytocs B coodmenusix CMU, aTepHeTe, HaydHO-MIOMYISPHBIX CTATHAX;

- IPUMEHSATH MOJIyYEHHBIE 3HAHUS TIPU PEHICHUN (PU3NYECKUX 331ad;

- OIPENENTh XapakTep PU3NYECKOro npoiiecca no rpaduky, Tadauie, Gopmyie;

- U3MEPATH P PU3NUECKUX BEIWYHH, MPEICTABISS Pe3yIbTaThl M3MEPEHUH C y4eTOM HuX
IIOIPELIHOCTEMH;

- HCIIONIb30BaTh TNPHOOpPETCHHbIC 3HAHWS W YMEHHUS B MPAKTHYECKOW JESTeTbHOCTH U
IOBCETHEBHOW JKU3HU.

3HATH:

- CMBICI TOHATHH: (u3HUecKoe sBIIEHHE, THUIOTe3a, 3aKOH, TEOpus, BEIIECTBO,
B3aMMOJICHCTBHE, AIIEKTPOMArHUTHOE TI0JIE, BOJHA, (DOTOH, aToM, aTOMHOE SIPO, WOHH3HPYIOIIHE
W3Iy4eHus, MIIaHeTa, 3Be3/1a, rajlakThka, BeeneHHas;

- CMBICI (PU3WYECKUX BEIWYHH: CKOPOCTh, YCKOPEHHWE, Macca, CHila, UMIOYJIbC, padoTa,
MeXaHW4ecKasi PHEPTUs, BHYTPEHHSSI DHEPTUs, aOCONIOTHAs TeMIepaTypa, CpeIHssl KHWHETHYecKas
SHEpIys YacTHIl BELIECTBA, KOJMUECTBO TEIJIOTHI, SIEMEHTAPHBIN JIEKTPUUECKUH 3apsi;

- CMBICIT (PU3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMHUPHOTO TSATOTEHUS, COXPAaHEHHS
SHEPTUH, UMITyIIbCa U DIEKTPUYECKOTO 3apsiia, TEPMOIAMHAMHKH, SJIEKTPOMArHUTHOM WMHIYKIUH,
dbotorddexra;

- BKJIQJ] POCCUHCKUX M 3apyO€KHBIX yYEHBIX, OKa3aBIIMX HAWOOJbILEE BIMUSHUE HA pa3BUTHE
bu3uku.

1.2.2. Ilnanupyemble pe3yJbTaThl 0OCBOEHHUsI 0011€00pa30BaTEIbHOI0 YU4eOHOr0 MpeIMeTa
B cooTBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mue xommereHiuu (manee — OK) u mpodeccuonanpHbie kommereHiuu (mgamee — [1K)
®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMM, METANpPEAMETHBIMU U MPEIMETHBIMU PE3yIbTaTaMH
oOyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B Ta0IHIIE:






Koa u HauMeHOBaHMe

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

bopmupyembIx OGmme’ l'[peleeTHble2
KOMIIeTEHIM
OK 0l. BriOupats | JIM4HOCTHBIE pe3yiabTaThl MOJDKHBI oTpaxaTh B 4vacth | [IP6 1. CdopmupoBaHHOCTh NPEICTAaBICHUNW O PONTH U MECTE
CIOoCcOOBI peIIeHUs] 3a7ad | TPYJOBOTO BOCITUTAHWS: (GU3UKN U aCTPOHOMHHU B COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH MAacTepCTBa, | CUCTeMOoOOpasyrolieil ponu (QU3MKM B Pa3BUTUU ECTECTBEHHBIX
JeSATETbHOCTH TPYIOIIO0HE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJIE POCCUMCKUX
IIPUMEHUTEIBHO K |- TOTOBHOCTH K AKTUBHOU NEeSITEbHOCTA | U 3apyOeKHBIX YUCHBIX-(U3UKOB B Pa3BUTHE HAyKH; MOHUMAaHUE
pa3IMYHBIM KOHTEKCTaM TEXHOJIOTMYECKOH W  COLMAJIbHOW  HAMpPaBICHHOCTH, | GU3MYECKOW CYIIHOCTH HAOMIOJAaeMbIX SBICHHNA MHUKPOMHDA,
CIIOCOOHOCTh MHULIUUPOBATb, IJIaHUPOBATH U | MAKPOMHpAa M MEramMupa; I[OHMMaHUE POJU aCTPOHOMHH B

CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATCIHHOCTS;
- MHTEpPEC K pasIuyHbiM cdepaM NpodhecCuOHATHHON
JIEITEIIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W
camM000pa30BaHMIO HA IPOTSHKEHUH BCEH JKU3HHU.
MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAXKAaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JEHCTBUSIMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIHPOBaTh U aAKTyalU3UPOBATh
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHHUS
JUTSL CpaBHEHUS, KilacCu(UKAUU U 0000IIEeHHMS;

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

-  BBUIBISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHHSX; BHOCHTH KOPPEKTHUBHI B
JeSITEIbHOCTh, OILIEHUBAaTh COOTBETCTBHE PE3YJIHTaTOB
TEJISIM, OTICHUBATh PUCKHU TIOCIICICTBHI JCSATSIILHOCTH;

NPAaKTUYECKON JEATEIIbHOCTH YEJNOBEKa M JAIbHEHIIeM Hay4HO-
TEXHHYECKOM Ppa3BUTHH, POIU (GHU3UKH B  (POPMUPOBAHUH
Kpyrozopa u (YHKIMOHAJIHHOH TPAMOTHOCTH 4YeJIOBEKa JUIs
pELIeHUs MPAKTUIECKUX 3a/1a4;

I1P6 2. CdopMupoBaHHOCTH YMEHHH pacro3HaBaTh (pU3HUECKHUE
sBJICHUS (TIPOIleCcChl) M OOBSACHATH MX HA OCHOBE HW3yYCHHBIX

3aKOHOB: PAaBHOMEPHOEC M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBIDKCHUE, CBOOOTHOE MajeHUE TeJl, JIBHKEHHE MO OKPYKHOCTH,
WHEpIMS, B3aMMOJCHCTBHE TeN, KoyiebaTelbHOE JIBUXKCHUE,
pe30HaHC, BOJIHOBOe JBWkeHHe, auddy3us, OpoyHOBCKOE
JABMIKCHUE, CTPOCHUC )KI/I]IKOCTCﬁ U TBEPABIX TCJI, HU3MCHCHUC
oObeMa Tel TpH  HarpeBaHWHM  (OXJIAXKJICHWH), TEIJIOBOEC
paBHOBeCHE, UCIapeHue, KOH/JICHCAIIHS, IUIaBJICHHE,

KpUCTAJUIM3alUs, KUIIEHUE, BIIAXXHOCTb BO3JyXa, CBSA3b CPEIAHEH
KMHETUYECKOM DHEPrUM TEIUIOBOIO  JIBMOKEHHMS MOJIEKYN C
a0COIOTHON TeMmnepaTypoH, MOBBIIIEHUE JaBJIEHUs ra3a MpU ero
HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXIY MapaMeTpaMu
COCTOSHMS  rasa B  H30IpoLEccax;  JJIEKTpU3alus  Tell,
B3aUMOJICVICTBUE 3apsJ0B, HArpeBaHWE NPOBOJHHUKA C TOKOM,

'O6mme pesynbTathl COPMYIHPOBAHBI B COOTBETCTBUH C JIMYHOCTHHIMH H METampeIMETHbIMH pesyiasTatamu ®IOC COO, B (DOPMHPOBAHHH KOTOPHIX YYACTBYET
0011e00pa3oBaTebHBINA yUeOHBIH IPeaMET.

“IIpeaMeTHBIE Pe3yIbTaThl ChOPMYTHPOBAHBI W MPOHYMEPOBAHEI B COOTBETCTBHM C TPeOOBAHMAMH K MPEIMETHBIM pe3yibrataM 0azoBoro yposus (ITPG) ®T'OC COO (ITpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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- pa3BHBaTh KPEATHBHOE MBIIUICHUE TMIPH PEIICHUH
YKU3HEHHBIX TTPpo0IieM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIAJCTh HaBbIKAMU Yy4eOHO-UCCIIEOBATEIbCKON U
MPOSKTHON  JIeATENhbHOCTH, HAaBBIKAMH  pa3perieHUs
npo0Jem;

- BBIBISATh ~ NPUYUHHO-CICACTBCHHBIE  CBS3H |
aKTyaJIu3upoBaTh 3ajady, BbIABUIaTh THUIIOTE3y €€
pelIeHUs], HAaXOAUTh aPryYMEHTHI IS JI0Ka3aTesIbCTBa
CBOMX YTBEpXACHUI, 33aJaBaTh MapaMeTpbl U KPUTEPUHU
peuieHus;

- AQHAJIM3UPOBAThH IMOJTYYCHHBIE B XOJI€ PEUICHHS 3aJayu
pe3yabTaThl, KPUTUYECKUA OILICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TIEPEHOCHUTHh 3HAHUA B I[IO3HABATEIBHYIO W
MPAKTUYECKYIO YaCTH KU3HEACSITETbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC HJIEH, MpeIlaraTh OPUTHHAIBHEIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJISITE  CIIOCOOHOCTh HMX  HCIOJB30BaHUS B
MO3HABATENLHON U COIMAIbHOM MPAKTUKE;

-TIPOSIBIIATH CIOCOOHOCTh " TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOUCKY METOJOB pelieHus
MPAKTUYECKUX 3aja4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHMS;

- cTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aa4dl B
o0Opa3oBaTenbHOI NeSTeIbHOCTH u KU3HEHHBIX
CUTYAITUSX; BBISBIATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U U
JUISE  TOKA3aTelNbCTBA CBOUX YTBEPXKICHHM, 3a7aBaTh
mapaMeTpsl W KPUTCPUU PENICHHS aKTyaJIu3HpPOBATH
3a/lady, BBIIBUTaTh THUINOTE3y €€ pEIICHUs, HaXOIUTh
apryMEHTHI;

- AQHAJIM3MPOBAThH TMOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud

B3aMMOJICHICTBHE  MAarHUTOB,  AJIGKTPOMArHWTHAs  WHIYKLUS,
JICMCTBUE MArHUTHOTO TIOJIE HAa TPOBOJHHUK C TOKOM |
JBWDKYIIUICS 3apsii, SJEKTPOMArHWTHBIE KOleOaHWs W BOJHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHHe CBeETa, OTpaKEHHE,
npejoMiIeHue, HHTeppepeHnns, TUPpakuus U MOIspU3alHs CBETa,
nucriepcusi  cBera;  (oroanekTpuueckuii 3G deKT, CBETOBOE
JTaBJIEHUE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aToOMa BOJIOPO/a,
€CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD,

I1P6 3. Bnajenue 0CHOBOMOIATAIOMUMHE (PU3MYECKUMH TOHATUSIMH
YW BEIMYMHAMH, XapaKTEPU3YIOIIMMU (QHU3UUECKUE MPOIECCHI
(CBS3aHHBIMH C MEXaHHYECKUM JBIDKEHHEM, B3aMMOJACHCTBHEM
TEJ, MEXaHUYECKUMHU KOJCOAHUSIMH ¥  BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMH IPOIIECCAMH;
DJIEKTPUYECKUM M MarHUTHBIM TOJSIMH, SJICKTPHYECKUM TOKOM,
DIIEKTPOMArHUTHBIMH KOJICOAHUSIMH M BOJIHAMH, ONTHYECKUMH

SABJICHUAMHU, KBAHTOBBIMU ABJICHHAMH, CTPOCHHCM aToOMa H
ATOMHOI'O sapa, paIlI/IoaKTI/IBHOCTI)IO); BJIaACHUC
OCHOBOIIOJIararommuMmn ACTPOHOMHUUYCCKUMHU IIOHATHUAMMU,

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

[1P6 4. Bnagenuwe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMU
(3akoH BcemupHoro tsarotenus, I, II u IIl 3axonst HetoTOHA, 3aK0H
COXpPAaHEHUsSI MEXaHMYECKOM  HHEpPruu, 3aKOH  COXPAHEHHS
HUMITYJIbCA, TIPUHITUTI CYTIEPIIO3UITHI CHII, MIPUHITATT
PaBHOIIPAaBHOCTH WHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
MepBbII 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXpaHEHUs
AJIEKTPUYECKOTo 3apsiaa, 3akoH Kynona, 3akoH Oma 11 ydacTka
uenu, 3akoH OMa [ TOJIHOM DJIEKTPUYECKOM IIeMH, 3aKOH
Jxoyns - JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
COXpPAHEHHUsI HPHEPTUHU, 3aKOH MPSIMOJIMHEWHOIO PACIPOCTPAHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpPAHEHHUsI DSHEPIMM, 3aKOH COXpaHEHUs HUMIIyJIbCa, 3aKOH
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pe3ybTaThl, KPUTHUECKH OLIEHUBATh MX JJOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- J1aBaThb OLIEHKY HOBBIM CHTYyalMsM, OIICHUBAaTh
PUOOPETEHHBIN OTIBIT;

- pa3pabarhiBaTh IUIAH pEIICHUS NPOOJIEMBI C YYETOM
aHaJIM3a UMEIOLINXCA MAaTepUAIbHBIX M HeMaTepuaIbHBIX
pecypcoB; CTaBUTh NPOOJIEMbI W 33/a4H, JOIMYCKAIOIINE
albTepHATUBHBIC PELICHUS.

COXPaHEHMs  JJIEKTPUYECKOrO  3apsiia, 3aKOH  COXPAHEHMs
MaccoBOIO 4HCa, NOCTynarel bopa, 3akOH paguoOaKTHBHOIO
pacraza); yBepeHHOE UCIIOJIb30BAaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
IpU aHau3e GU3NUECKUX SBJICHUN U NIPOLECCOB;

IIP6 6. BiageHue OCHOBHBIMM METOJAaMU HAY4YHOI'O IO3HAHHA,
UCMOJb3yeMbIMU B (DU3MKE: IMPOBOAUTH INPSAMBIE U KOCBEHHBIE
U3MepeHus: (PU3NUECKUX BEMYMH, BHIOUPAst ONTUMAIIBHBIA CIIOCO0
U3MEpPEHUsI W UCIOJIb3ys  HU3BECTHBIE  METOABI  OLECHKHU
IIOTPELIHOCTEN U3MEPEHUH, [IPOBOJUTH HCCIIEI0BAHUE
3aBUCUMOCTEH (DPU3MUYECKUX BEJIMYMH C MCIIOJb30BAHUEM IPSMBIX
U3MEpEHUl, OOBACHATH IOJyUYEHHBIE pPE3YyJbTaThl, HUCIOJb3YS
¢u3nyeckue TEOpUM, 3aKOHbl M IOHATHS, U [JeJlaTh BBIBOJbI;
cobmomaTh mpaBuia 0€30IAacHOrO TpyAa HpU  IPOBEIACHUH
UCCIICIOBAaHUIM B paMKax y4yeOHOro SKCHEpUMEHTa M Yy4eOHO-
MCCIIEIOBATEIIbCKON JICATEIIFHOCTH C UCIIOJIIb30BaHUEM IH(PPOBBIX
U3MEPUTENIbHBIX YCTPOMCTB U J1a00paTopHOro 000pPYHOBaHMS;
c(OpMUPOBAHHOCTh ~NIPEJCTABICHUNH O METOoAaxX IOJIy4YeHUs
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUHU.

IT1P6 7. ChpopMupOBaHHOCTh YMEHHS pellaTh pacyeTHbIE 3a7auu C
SBHO 3aJlaHHON (u3nyecko MOAENbI0, UCHOIb3Yysd (U3NUYECKHe
3aKOHbl M TMPHUHIMIBI;, HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATH (pU3NUecKre BETNUUHBI
1 (hopMyIibl, HEOOXOAUMBIE IJISl €€ PELICHUs], POBOJUTh PACUEThI
U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAuYeHUs (U3NYECKOil
BEJIMYMHBI; pellaTh KaueCTBEHHBIE 33/1a4H, BHICTpAUBas JIOTUYECKU
HENPOTUBOPEUYMBYIO IIETMIOYKY PpacCyKIEHUH C OINopod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS.

OK 02. HWcnoomb3oBath
COBpPEMEHHEIC cpencTBa
ITOMCKa, aHaIm3a 51
WHTEPIIPETAIAN
uH(popMaIuy, u
UH(pOpMaLMOHHbIE
TEXHOJIOTHH JIuIE:

JIMuyHOCTHBIE pe3yabTaThl JOJKHBI OTpaXkaTb B YacTH
LEHHOCTH HAYyYHOT'O MO3HAHUS:

- c(OPMHPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HayKd M OOIIECTBEHHON TNpPAKTUKH, OCHOBAaHHOTO Ha
JMAJIore KyJIbTYp, CIOCOOCTBYIOLIET0 OCO3HAHHIO CBOETO
MecTa B MOJUKYJIBTYPHOM MUPE;

I1P6 5. YMeHHMe y4MTHIBaTh T'PAHUIBI NMPUMEHEHUS H3YyUEHHBIX
busznyecKkux Mojenel: MaTepuagbHas TOYKa, HWHEpLUHUaIbHas
CUCTEMa OTCYeTa, HJEaJNbHBbIM Ta3; MOJEIMU CTPOCHMS Ta30B,
KUIKOCTEH M TBEPABIX Te€J, TOYEUYHBIN JJIEKTPUUYECKHN 3apsl,
AlepHas MOJENIb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO siipa IIpH
pereHnu GU3NIECKUX 3a7a4,

IIP6 9. CdopMUpoBaHHOCTH

COOCTBEHHOW  MHO3ULUAM  IIO
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BBIITIOJTHCHU A

3aaa4

npodeccuoHanbHOM
JeATETbHOCTH

- COBEpILICHCTBOBAHME SI3BIKOBOM W  YUTATEIbCKOM
KYJIBTYpPBI KaK CPeACTBAa B3aUMOACHCTBUS MEXKIY JIHOIbMHU
Y TIO3HAHUS MUPA;

MetanpeameTHble  pe3yiabTaThl  JOKHBI  OTPa)arh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIuei:

- BJAJETh HaBbIKAaMHU TMOJyuyeHUs uHOpManuu U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEITLHO
OCYIIECTBIISITh MOUCK, AaHAIW3, CHCTEMaTU3alUl0 |
WHTEPIPETANNIO HHPOPMAIIMH PA3TUYHBIX BHIIOB U POpM
MPEJICTaBICHHUS,

- CO3JaBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax C yUETOM
Ha3HaYeHWs MHPOpMAIMM U  IEJIEBOH  ayJIUTOPUH,
BEIOMpas ONTUMAJIbHYH (QOpMYy TMPEACTABICHUS U

BU3YyaJIU3al1H;
- WCHOJB30BAaTh  CpeACcTBa  WHGPOPMAIMOHHBIX U
KOMMYHHKaIIMOHHbBIX TEXHOJIOT Uil B pelLeHnu

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPIraHU3AllMOHHBIX
3aa4 ¢ coOMroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUs], TPABOBBIX
U OTHYECKUX  HOpPM, HOpPM  HMH(OpMAIMOHHOU
0€30I1aCHOCTH;

- BJIQACTh HAaBBIKAMHM pPAcClO3HABAHMS W  3alUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OTHOIIEHHIO K (PM3NYECKON MH(pOpPMAIHNH, TTOITY4aeMON U3 Pa3HbIX
MCTOYHHMKOB, YMEHHMH HCIOJIb30BaTh HU(PPOBBIC TEXHOJOTHUH IS
MIOUCKA, CTPYKTYPHPOBAHMSA, HMHTEPIPETAUN U TPEICTABICHUS
y4eOHOH M Hay4YHO-TIONMYJSPHON MH(MOPMAIUH; PAa3BUTHE YMEHUM
KPUTHYECKOTO aHAJIM3a MMOJIy4aeMOoi HH(pOpMaIuu.

OK 03. IlmanupoBaTe Hu

JIMYHOCTHBIE pPE3yJIbTaThl OOJIKHBI OTpaXaTb B YaCTU

ITIP6 9. CdopmupoBaHHOCT, COOCTBEHHOM  MO3UIMH  TIO

peann30BbIBATH JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS: OTHOUIEHMIO K (pU3M4ecKoil MHPOpMaIUH, [TOJIy4aeMOi U3 pa3HbIX
CoOCTBEHHOE - CIOCOOHOCTh OLEHMBATh CHUTYallMI0 M TPUHAMATh | HCTOYHUKOB, YMEHHUI HCIONB30BATh IU(PPOBBIE TEXHOJIOTHU JUIS
npoheccuoHaIbHOE U | OCO3HAHHBIE pEIICHHS, OPUEHTHUPYICh HA MOPAIbHO- | IIOMCKA, CTPYKTYpPUPOBAHUSA, HMHTEPHPETAUU U IPEICTABICHUS
JMYHOCTHOE pa3BHUTHE, | HDABCTBEHHBIC HOPMBI U IECHHOCTH; y4eOHOW M Hay4YHO-TIOMYJSIPHOW MH(MOPMAIUH; Pa3BUTHE YMEHUM
npeaAIpUHUMATCIBCKYIO -OCO3HAaHUEC JMYHOI'0 BKJIaA B IMOCTPOCHUC YCTOﬁqHBOFO KPUTHYCCKOT'O aHaIn3a HOHy’—IaeMOﬁ I/IH(l)OpMaHI/II/I.

JeSITeTbHOCTD B | Oyaymero;

npodeccuoHanbHOM MeranpeaMmeTHble  pe3ysbTaThl  JOJDKHBI  OTPaKaTh:

cepe, ucrosp30oBath | OBnageHue YHUBEPCAIbHBIMU PErYJISTUBHBIMU




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

JICUCTBUSIMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITEJIbHO  OCYIIECTBJIATH  IO3HABATEIBHYIO
NeSITeIbHOCTh,  BBISBJISATH ~ MPOOJIEMBI,  CTaBUTh U
dbopMynTupoBaTh COOCTBEHHBIE 33]]a4i B 00Pa30BATEILHOM
NEeSITETbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CAMOCTOSITEJIBHO COCTABJIATh IJIAH PEIICHHSI TPOOJIEMBI C

y4ETOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocoOCTBOBaTh  (DOPMUPOBAHHIO W MPOSBICHUIO
IIUPOKOM 3pyIUMIMM B pa3HbIX oOONaCTAX 3HAHMH,
NOCTOSIHHO ~ TIOBBIIIATH ~ CBOW  00pa3oBaTeNbHBIA U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCHOJNb30BaTh IpHEMbl pediaeKcuu i  OLEHKH

CHUTYaIlMH, BBIOOpAa BEPHOTO PEIICHUS;
- YyMETb OLEHMBATb PUCKU U CBOEBPEMEHHO INPUHHUMATH
peneHus 0 X CHUKEHHUIO

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

JIM4HOCTHBIE pe3ynbTaThl JOJKHBI OTPaXkaTb B YacTH
LEHHOCTH HAYYHOT'O TTO3HAHUS:

- OBJIQJICBaHHE HAaBBIKAMHU YUeOHO-UCCIIE0BATENbCKOH,
MPOEKTHOW U COLIMAIBbHOM AEATEIbHOCTH;

MeranpenMeTHblE  PE3YyAbTAaThl  JOJDKHBI  OTPaXaTh:
OsazexHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U
UHAUBUAYaAJIbHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JECHCTBHH C
Y4eTOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

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

IIP6 10. OsBnaneHue yMmMeHMAMH paboTaTh B Tpymlme cC
BBITIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IJIAaHUPOBAThH
paboTy Trpynmbl, pPalUOHAIBHO paclpeneisITh IesTeIbHOCTh B
HECTaH/IaPTHBIX CUTYalUsAX, aJ€KBaTHO OLIEHMBAThH BKJAJ KaXJ10T0
U3 YYaCTHUKOB I'PYIIIBI B pellIeHHe paccMaTpuBaeMoi poOIeMBbl.




JOCTHKEHHIO: COCTABIIATH ILIaH JEHUCTBHUM, PACIPENEITh
poJIM € Y4eTOM MHEHMH y4YaCTHHUKOB, 0OCYyXIaTb
pe3yJIbTaThl COBMECTHON pabOTHI;
-OLICHUBAaTh KadeCTBO CBOETO
YY4aCTHMKAa KOMAaHIbI B
pa3paboTaHHBIM KpPUTEPUSIM;
-Ipe/yIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3ULIUU
HOBHU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
KOOPJAMHUPOBATh M BBIIOJHATE pPabdOTy B YCIOBHSX
peasbHOro,  BUPTYaIbHOIO M KOMOMHHMPOBAHHOI'O
B3aUMOJCHCTBUS;

-OCYILECTBJIATH IO3UTUBHOE CTPATETNYECKOE MIOBEICHUE B

BKIIaJla W  KaXKIOTO
o0muii  pe3ynbTaT 1o

pa3IMYHBIX  CHUTYyalUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATHUBHBIM.

OsgnajgcHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMaThb MOTHUBBI M apryMEHThl JAPYIHX JIOJEH NpHu
aHaJIN3€ Pe3yJbTaTOB AEATEIbHOCTH.

OK 05. OcymecTBusiTh
YCTHYIO W THCBMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepanuu c
y4eToOM 0COOEHHOCTEM
COLIMAJIBHOTO u
KYJBTYPHOTO KOHTEKCTa

JIngHOCTHBIE pE3YNbTATHl JOJKHBI OTPAXXKaTb B YacTH
ACTETUYECKOTO BOCIIUTAHUSA:

- DCTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYas DCTETUKY
ObITa, HAYYHOIO M TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLICHUH;

B 00J1aCTH MAaTPUOTHYECKOTO BOCIIUTAHUS MTPOSBIIATH!
-LICHHOCTHOE OTHOILIEHUE K FOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACIEAUIO, aMSATHHKAM,
TpaguuusaM HaponoB Poccum, noctmxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYJIE;

MeranpeameTHble  pe3yibTaThl  JOJDKHBI  OTpaXKaTh:
OsmageHne VHUBEPCATHHBIMH  KOMMYHHUKATHBHBIMHU
JEUCTBUSIMU:
a) oOIieHue:

- OCYHICCTBJIATb KOMMYHHKAIIUHU BO BCCX C(bean KHU3HU,

ITP6 1. ChopMupoBaHHOCTb MNPEACTABIEHUN O POIM M MECTe
(GU3UKN U aCTPOHOMUHU B COBPEMEHHOW Hay4yHOW KapTHUHE MHpa, O
cucreMooOpa3symomneil ponu QUMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH 1 COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE POCCHUCKUX
U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH; [MOHMMaHHUE
¢u3nyecKoil CyIIHOCTH HAOMIOJAaeMbIX SIBJICHHMM MHMKPOMUDA,
MakpoMupa UM MeraMupa; IIOHMMAaHHWE pOJIUM acCTPOHOMHUU B
MIPAKTHUYECKON JIEATEIIbHOCTH 4YeJIOBEKa W JAIbHEHIIEM HAay4HO-
TEXHUYECKOM DPa3BUTHH, pPOJIM (GU3UKK B  (OPMHUPOBAHUHU
Kpyrozopa " (yHKIMOHAJIBHOM TPaMOTHOCTH YeJOBeKa s
peLIeHUs IPAKTUYECKUX 3a1ay.
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- Pa3sBCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA
C UCITIOJIb30BAHUEM SA3BIKOBBIX CPEACTB.

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

3¢ (HEeKTHBHO JIEHCTBOBATH
B Ype3BbIUAHBIX
CUTYalHsix

JImyHOCTHBIE PE3YyIbTAaThl MOOJIKHBI OTpaXaTb B YaCTH
JOKOJOIrH4YC€CKOIro BOCIIMTAHUA:

- chOpMUPOBAHHOCTH  JKOJOTMYECKOW  KYJBTYPHI,
IIOHMMAaHHE BIIMSTHUS COLIMATILHO-DKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE IPUPOJAHOM H COLMAIBHON
Cpenpl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

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

YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;
- AKTHBHOE HENPUATHE ACUCTBUM, IPUHOCALIMX BpPEN]
OKpYXKarolllel cpefe.

I1P6 8. CdopMHUpPOBaHHOCTH YMEHHS MPHUMEHSTH IOJyYCHHbIC
3HAHMSA I OOBSICHEHHMS YCIOBHH TIPOTEKaHUS (QHU3MYECKUX
SBJICHUI B MPHUPOJE W JUIA NMPHHATUS NPAKTUUYECKUX pEIICHUI B
MOBCETHEBHOM KM3HM JUIg oOecrieueHus Oe30MacHOCTH IIPH
oOpamieHun ¢ OBITOBBIMH  NPHOOpAaMH M TEXHUYECKUMHU
YCTPOMCTBAaMH, COXPAaHEHUS 3/10pOBbS M COOJIIOACHUS HOPM
HKOJIOTMYECKOr0 MOBEACHUS B OKpYXKAIOWIEH cpeie; MOHUMAaHUE
HEOOXOMMOCTH MTPUMEHEHUsSI JOCTHKCHUI (DPU3NKU M TEXHOJIOTHIA
JUTS PallMOHATIBHOTO TMPHPOJIOTIOIE30BAHMS.

MIK® 1.1 AHanm3upoBaTh paboTy CTAHIHOHHbIX, IEPErOHHBIX, MUKPOIIPOIIECCOPHBIX M UATHOCTHUECKUX CHCTEM aBTOMATHKH MO MPHHIMITHAIBHEIM CXCMaM;
[1K 2.2 ITpousBoauTh pa3z0opKy, COOPKY U peryaupoBKYy NpUOOPOB M YCTPONCTB CUTHAIM3AINH, IEHTPAIN3aluu 1 OJOKHPOBKH.

3 o o
VkazpBarorcs 11K, ameMeHTBI KOTOPBIX (OPMHUpPYET NPHUKIATHOH MOAYNIs (MpOo(eCCHOHATFHO OPHUEHTHUPOBAHHOE cojnepxkanne) B coorBercTBHH ¢ PI'OC peammsyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0bem B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OcHOBHOE couepmanne4 95
B T.4..

TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
8 mM.4. NPopheccUOHAIbHO OPUEHMUPOBAHHOE CcodepIicanue (codepiicanue 32
NPUKIAOHO20 Modyﬂ;z)S

CamocrosiTesibHas pa6oTa 00yyarierocs 19
TpoMeRyTOUHAS aTTeCTAIMS (IK3aMeH) 30

* OcrosHoe coJiep)KaHKe BKITIOYACT COZEPXKATENIbHBIE JIMHUM 110 ydeOHOMY npeaMery «®Pusnkay» (6a30BbIH ypOBEHB)
denepanbHOll 00pa3oBaTENLHON MPOrpaMMBI CPETHEr0 00IIEro 00pa3oBaHus, YTBEPKAECHHOH NPHKa3oM MHUHHCTEPCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pegaxkuuu Ilpukaza Munnpocsemenust Poccun ot
9 okTs0pst 2024 . N 704).

IIpodeccronanbHO OPUEHTUPOBAHHOE COAEPKAaHUE PACIIPEAEICHO 0 pa3zienaM (TeMaMm).

dopMa NPOMEXKYTOUHOHM aTTeCTallMd U KOJIMYECTBO 4YacOB, OTBOJUMBIX HAa €€ MPOBEIEHHE, PErIaMEHTHPYIOTCS
yue6HbIM tutanom OIT CIIO.
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

®opmupyemMbie 0011IHE

HaumeHoBaHue Cozepskanue yueGHOro MaTepuana (OCHOBHOE H NPOQeCCHOHATLHO OPHEHTHPOBAHHOE) , Obnem "
pa3esioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHHT) Hacos npodeccuoHaIbHbIE
KOMIIeTeHIIHH
1 2 3 4
1 cemecmp

Paznen 1. ®u3uka M1 MeTO/1bI HAYYHOT'O O3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOTro MaTepuaJa:
Odu3uka - Hayka o mpupoae. Hayunble MeTonbl MO3HAHHS OKpyXkarouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUU B IMPOLECCE IMO3HAHUS MPHUPOAbI. ODKCHEPUMEHT B (U3HKE.
MonenupoBanue Gu3nYecKux ABJICHUN U nporieccoB. Hayunsie runoressl. Ou3nueckue 3aKOHbI 2 OK 03
U Teopuu. ['paHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImN coorBercTBus. Poimb u OK 05
MecTo (pu3uKu B (POPMHUPOBAHUU COBPEMEHHOW HAy4yHOHl KapTUHBI MHUpPA, B MPAKTUYECKOU
NEeITEeIbHOCTH JII0IEH
CamocrosiTesibHast padoTa o0yuarommxcs Nel 1
3anosiHeHue Tabauibl «MeTo 1bl HAYYHOT'O MO3HAHUS»

Pa3nes 2. Mexanuka 21

Tema 2.1. Kunemaruka Coaepixanue yueOHOro MmaTepuasa:
Mexanunyeckoe naBmwkeHne. OTHOCUTEIBHOCTh MEXaHMUeCKoro ABMkeHus. CucremMa oTcyeTa. OK 01
Tpaextopust. Ilepememienue, CcKOpocTh (CpeiHsss CKOPOCTb, MIHOBEHHAas CKOPOCTb) U OK 02
YCKOpEHUE MaTepualbHOM TOYKH, MX MPOEKIMU Ha OCH CUCTeMbl KoopauHar. CioxkeHue OK 04
NEPEMEILIEHUI U CIIOXKEHHE CKOopocTell. PaBHOMEpHOE M paBHOYCKOPEHHOE INPSMOJIMHEHHOE 3 OK 05
nBukeHue. ['paduku 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, NMyTH U NEepeMelIeHUs OK 07

MaTepuaIbHOW TOUYKH OT BpeMeHU. CBOOOAHOE mMajeHue. YCKOpEeHHE CBOOOHOTO MajeHHUS.
KpuBonuneiiHoe nBvxeHue. J[BUKEHHE MATEpHATbHON TOYKU MO OKPYXHOCTH C MOCTOSTHHOM
10 MOJYJK CKOPOCTBIO. YTIJOBasg CKOPOCThb, JIMHEHMHAs CKOpocTh. Ilepuon m wyacrora

7

OO0pa3oBarenbHas OpraHu3alnys BIpaBe CaMOCTOSTEIBHO ONPENESATh MOCIEeI0BATEIbHOCTh H3YUYEHHs Pa3IeioB U TeM, BXOJIIUX B HUX, @ TAKXKE MepepacipeelisiTh KOJIUIEeCTBO
4acoB JJIsl OCBOCHHsI OOyYaloUIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHMKH (OPMUPOBAHUS MPEJAMETHBIX PE3YJIbTATOB, OOLIMX W NPOPECCHOHATIBHBIX KOMIETEHIINH,
MEXXIIPEIMETHBIX CBSI3€H ¢ IPYTrUMHU y4eOHBIMHU IUCIUITTIMHAMH 0011e00pa3oBaTeIbHOTO U o0mmenpodeccnoHaIbHOTo NUKIoB yaebnoro miana OIT CIIO.
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oOpamienusi. LleHTpocTpeMuTenbHoe yckopeHHue. TexHuueckue ycmpoucmeda u npakmuieckoe
npuMeneHue: CnuooMemp, 08UNCEHUE CHAPAO008, YenHvle U peMeHHble nepedaiu ™

IIpakTuyeckoe 3ansiTue Nel
W3ydenne nBukeHHs Te1a, OPOIICHHOTO TOPH30HTAIHHO

CamocTrosiTesqibHasi padora o0yuarommxcst Ne2
3amonnenne Tabmuubl  «lIpsMoNMHENHOE pPAaBHOMEpPHOE JBIKCHHE U IPSIMOJMHEHHOE
PaBHOYCKOPEHHOE JIBUYKEHUE

Tema 2.2. Iunamuxa

Coaeprxanue yueOHOro MaTepuaJa:

[Ipunuun otHocurensHOocTH ['ammnes. IlepBbiii 3akoH HproTona. MHepruanbHblE CHUCTEMBI
orcuera. Macca tema. Cuna. Ilpunnun cyneprio3unmu cui. Bropoit 3akon HeroToHa miis
MaTepuaIbHOW TOUKM B MHepuuanbHoi cucteme otcuera (MCO). Tperuii 3akon HeroTona s
MaTepUaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsokecTu. [lepBas kocMmuueckas
ckopoctb. Cumia ympyroctu. 3akoH ['yka. Bec tema. Tpenwe. Bunel Tpenus (moxos,
cKoJib)keHus, kKaueHus ). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsl CKOJIbKEHUS U CUJIa TPEHUS
nokosi. Koadpduument tpenus. Cuna cOnpoTUBIECHUS MPU JIBUKEHUHM Tella B KHUAKOCTU WIH
rase. [locTynarenbHoe U BpamiatelbHOE JBUYKEHHUE a0COJIIOTHO TBEPJOTO Teia. MOMEHT CHIIBI
OTHOCUTENBHO ocu BpamieHus. [lneuo cunbl. YcnoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmea U NpaKmMuyeckoe NpuMeHeHue: NOOWUNHUKU,  OBUICEHUE
UCKYCCINBEHHBIX CNYMHUKO8™

IMpakTHyeckoe 3ansaTHe Ne2
W3ydenne nBuxenust Opycka 1o HaKJIOHHOW TJIOCKOCTH MOJ IEHCTBUEM HECKOIBKHUX CHII

JlabopaTopnasi padora Nel
HccnenoBanue yciaoBHi paBHOBECHS TBEPJOIO TeJla, UMEIOIIEr0 OCh BPALICHHUS

CamocrosiTesibHas padora o0y4yarommxcst Ne3
3anonuenne Ta0IuLbl «CUIBI B JUHAMHUKE))

Tema 2.3. 3aKOHBI
COXpaHEeHHs B
MeXaHUuKe

Coaeprxanue yueOHOro MmaTepuaJa:

Mexannueckasi pabota 1 MoiHOCTh. Kunernueckas sneprus. [loreHnuanbHas sHeprus. 3aKoH
COXpaHEHMs MEXaHHUeCKOW sHepruu. Pabora cuibl TsxKecTH M cuilbl ynpyroctu. Ilpumenenue
3aKOHOB coxpaHeHMs. lcronb3oBaHHe 3aKOHOB MEXaHUKU Ui OOBSACHEHUS JBUKCHHS
HEOECHBIX Tel M JUI pa3BUTHUS KOCMUYECKHUX HCCIEeIOBAaHUN, TPaHULBI NPUMEHUMOCTH
KJIaCCMYeCKOM MexaHWKu. VMmynbc MaTepuaabHOM TOYKHM (Tena), CHCTEMbl MaTepualbHBIX
ToueK. VIMIynbc Cuiibl M1 M3MEHEHHME MMITyJbCa Telld. 3aKoH coxpaHeHus umnyinsca B MCO.
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PeaktuBHoe nBmxkeHue. PabGora cunbsl. MomHocts cwibl.  KuHernueckas  sHeprus
MaTepuaabHOM TOuku. Teopema 00 H3MEHEHMM KHHeTH4eckoil nHHepruu. lloreHuumanbHas
sHeprus. lloreHumanbHas sHeprus ymnpyro aeGopMuUpoBaHHOM NpyxkuHbI. [loTeHumanbHas
sHeprus Tena BOIM3M noBepxHocTH 3eMid. [loTeHImanbHbIe 1 HeNOTEeHIMAIbHbIE CHITBL. CBSI3b
pabOThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW IHEPrUu CHUCTEMbI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTuU. Ynpyeue u neynpyaue cmoikHogeHus ™

IIpakTu4yeckoe 3ansitue Ne3

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: BOJOMET, KOIIep, IPYKUHHBIA 2
IIUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CIIlyTHUKOB U PaKET
JlaGopaTopHas padora Ne2 5
VccnenoBanue cBs3M pabOThI CUIIbI ¢ U3BMEHEHHEM MEXaHMUYECKON SHEPruu Teja
CamocrosiTesibHas pabora odyuarommxcs Ned 1
Penrtenne 3agau
Pa3nen 3. MoJiekyasipnasi Gu3uka u TepMOAUHAMHKA 21
Tema 3.1. OcHoBbl | Conepxxanue y4eOHOro MaTepuasa:
MOJIEKYJISIPHO- OCHOBHbBIE TOJIOKEHHUSI MOJEKYIIPHO-KMHETUYECKOM TEOpUHM M MX ONBITHOE OOOCHOBaHME.
KHHETHYECKOH Teopuu BbpoynoBckoe nBwxkenue. Juddys3us. Xapakrep ABMKEHHS M B3aUMOJEWUCTBUS YaCTHII
BemiecTBa. MoJenu CTpOeHHUsl ra3o0B, >KUIKOCTEH W TBEpPAbIX Tel U OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pasmepsl Mosiekysd. KosmuecTBo BellecTsa.
Ilocrosinnas ABoragpo. TemnoBoe paBHoBecue. Temneparypa u ee usmepenue. Illkana OK 01
temneparyp Llenbcus. Monens wupeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO- 3 OK 02
KUHETHYECKOW TEOpUM HJeaIbHOro ras3a. AOCONIOTHas TeMmiepaTypa Kak Mepa cpeaHei OK 03
KUHETHUYECKON YHEPIHu TEMJIOBOTO ABM)KEHWd vactull rasza. Illkana temmneparyp KenbBuHa. OK 04
I'a3oBble 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. 3akon lansToHa. M3omponecchl B OK 05
UJealbHOM Tra3e ¢ TIOCTOSIHHBIM KOJMYEeCTBOM BellecTBa. ['paduueckoe mnpencraBieHue OK 07
M30MPOLIECCOB: H30TepMa, M30Xopa, Hu3o0apa. Texnuueckue ycmpoucmea U NPaAKMuyecKoe
npumenenue: mepmomemp, bapomemp*
IIpakTnyeckoe 3ansaTne Ned 1
M3Mepenne macchl BO3/1yXa B KJJACCHOM KOMHATE
JlaGopaTopHas padora Ne3 2
W3ydenue nzobapHoro npoiecca
CamocrosiTesbHast padora o0yuaromuxcs NeS 1
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3anongHenue Tadbauibl «M3omporecchiy

Tema 3.2. OcHOBBI
TePMOAMHAMUKH

Coaepixanue yueOHOro MaTepuaJa:

Buytpennss sueprusi. Pabota u ternonepenaya. KonnuecTBo TemaoTel. Y paBHEHUE TEIJIOBOIO
Oamanca. IlepBoe Hawamo TepMoAMHAMUKUA. AnauabarHelii mpouecc. Bropoe Hauano
tepmoguHamuku. Temnossle asurarenu. KIIJ[ Ttemmosoro pasurarens. OxpaHa NIpUPOZBI.
TepmoauHaMuueckass cucreMa. BHYTpPEHHSS OJHEpPrus TEPMOAMHAMUYECKOM CHUCTEMBI H
crnocoObl ee u3MeHeHus. KonuuecTBo TeroTsl U padboTa. BHYTpeHHss sHEprust 0lHOATOMHOTO
HJealbHOrO rasza. Buapel Terionepenadyu: TEIUIONPOBOAHOCTb, KOHBEKLUSA, W3IIyYCHHE.
VYnenbHas TEMIOEMKOCTh BemiecTBa. KonndecTBo TemioTsl npu Temionepenaue. I[lonsrue o6
anuabatHoM mnpouecce. IlepBblii 3akoH TepMoauMHAMUKU. IlIpuMeHeHHe mepBOro 3aKoHa
TEPMOJMHAMUKH K H3ompoueccaM. ['papuueckas nuTepnperanus padboTsl ra3a. Bropoii 3akon
tepMoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TersoBble MamuHbl. [TpuHIMIIBL
JelcTBUS TEIUIOBBIX MauMH. [IpeoGpa3oBanus sHEpruM B TEIIOBbIX MamnHax. Koagduuuent
M0JIE3HOrO JieicTBUs TerioBod Mamwusbl. ukn KapHo u ero xoaguuueHT m0jae3HOro
JNeUcTBUS. ODKOJIOTMYECKHE MpOOJIeMbl TEMJIOHEPreTUKu. Texuuueckue ycmpoticmeéa u
npakmuyeckoe npuMeHenue: O08ueamenb GHYMPEHHe20 C20paHus, OblMoGoU XON0OUNbHUK,
KOHOuyuouep *

JlaGopaTopHas padora Ned
W3mepenue yaenbpHOM TenI0eMKOCTH

CamocrosiTesibHast paboTa odyuarommxcs Ne6
Pemenue 3amau

Tema 3.3. ArperarHble
COCTOSIHUSI BellecTBa M
¢aszoBbie nepexoanbl

Coaep:xanue yueOHOro MaTepuaJa:

[TapooOpa3zoBanue u KoHneHcauus. Mcnapenue u kureHue. AOCOIIOTHAas M OTHOCHUTENIbHAs
BJIQXKHOCTh BO3ayxa. HacellieHHbIN map. YenbHas TemnoTra mapooOpa3oBaHUs. 3aBUCUMOCTD
TeMIepaTypbl KUIIEHUs OT JaBieHus. TBepaoe Teno. Kpucrammmueckue m amopgHbIe Tena.
AHuzorponusi cBOHCTB KpucTauioB. JKuiakue kpuctauibl. CoBpeMEHHbIE MaTepHallbl.
[InaBneHne W KpucTajuM3auus. YJenbHas Terwiota miasneHus. CyOnumanus. Ypasnenue
menioeo2o bananca™

IIpakTnyeckoe 3ansaTue NeS

Texnuueckue ycmpoticmea U NpaKmuyeckoe npumMeHeHue. 2uspomemp U HCUXpomemp,
Kanopumemp, — MeXHONO2UU  NONYYEHUs  COBPEMEHHbIX — MAmepuanos, 6 mMOM  YUCIe
HAHOMAMepuanos, U HaHOMexXHOIOSUU™
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JlabopaTopHas padora NeS

Onpenenenye BIaXKHOCTH BO3AyXa 2
CamocrosiTesqibHast padoTa odyuarommuxcst Ne7 1
3anonHeHne TaONUIBl «ATPEraTHbIe COCTOSHHSI BEIIECTBAY
Pa3nen 4. DjeKTpoAMHAMUKA 25
Tema 4.1. | Conep:xkanue y4eOHOr0 MaTepuasia:
DJIeKTPOCTATHKA Onektpu3anus Tell. JNeKTpudeckui 3apsaa. [[Ba Buaa snexkrpuyeckux 3apsaos. [IpoBonHukw,
JOUDJIEKTPUKA M TOJYNPOBOJHUKHU. 3aKOH  COXPAaHEHHUS  DJIEKTPUYECKOTO  3apdja.
BiaumopeiictBue 3apsnoB. 3akoH Kymona. TodeuHslil 35eKTpUUecKuil 3apsaa. DIeKTpUUECKOe
nosie. HanpsbkeHHOCTD 371eKTpruecKoro noiid. [IpuHuun cynepno3uiuuy 3aeKTpUUEcKUX MoJIeH. 3
JIuHMM HampsDKEHHOCTH AJIEKTPUYECKOro mois. PaGora cuin 31eKTpOCTaTHYECKOTO TOJs.
[Torenuman. Pa3HocTh nmoreHuuasnoB. IIpoBOIHUKM M JUAJIEKTPUKU B 3IIEKTPOCTATUYECKOM
nonie. Junsnektpudeckas MPOHUIIAEMOCTb. DJIEKTPOeMKOCTh. KoHaeHcaTop. DIeKTpoeMKOCTh
TIJIOCKOTO KOHIEHCATOPA. DHEpeUsi 3apANCEHH020 KOHOeHcamopa ™
IIpakTuyeckoe 3ansaTue Ne6 OK 01
Texnuueckue ycmpoucmea u HNPAKMUYECKOe NPUMEHEHUE. INeKMPOCKON, IINeKMpPOoMemp, 1 OK 02
sekmpocmamuieckas — 3auuma, 3azemienue  1eKmponpudopos, KOHOeHcamop™, OK 03
KOIIMPOBAJIBHBIN annapar, CTpyHHbII NPUHTED OK 04
CamocrosiTesbHas padora Ne§ 5 OK 05
Pemenue 3a1au OK 07
Tema 4.2. Iocrosinnbiii | Conep:kanue yueOHOro MaTepuaja: K 1.1
JJIeKTPHYECKHI TOK. | DJIIEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHMS JJIEKTPUUECKOTO ToKa. McTtounuku Toka. Cuia IK 2.2
Toxkm B  pazauubix | Toka. [loctosHHb TOK. Hanpspkenme. 3akoH Owma Uit ydacTka LENH. OJIEKTPUUECKOE
cpenax COIIPOTHBIIEHUE. Y IETbHOE CONPOTUBIECHME BemecTBa. IlocmenoBarenbHoe, NapalljiesIbHOE,
CMEIIaHHOE COEIMHEeHHE MPOBOAHUKOB. PaboTa snextpuyeckoro toka. 3akon J[xoymsa-JIeHna.
MOWHOCTD 3JEKTPUYECKOr0 TOKAa. DJNEKTPOABIIKYIAs CHUJa M BHYTPEHHEE COINPOTHUBIICHUE 4

WCTOYHMKA TOKa. 3akoH OMa I TOJIHOM (3aMKHYTOW) JjeKTpudeckoil menu. Koporkoe
3aMbIKaHUEe. DJEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTUBIICHUS
METaJUIOB OT Temneparypsl. CBEpXIPOBOIMMOCTh. DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa
JIEKTPOHHBIX My4ykoB. IlomynpoBoguuku. CoOcTBeHHas MW IMpHUMECHas MPOBOJUMOCTh
moTynpoBoiHUKOB. CBoMCTBa p-N-niepexona. lonynposoonurxosvie npudopvi. Inekmpudeckuii
MOK 8 pacmeopax U pacniaéax 3ieKmpoiumos. DNeKmporumudeckas OucCoOyuayusi.
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Onekmponus. Inexkmpudeckuu mox 6 e2aszax. CamocmosmenbHblil U HeCcamoCmosmenbHbull
paspso. Monnus. Ilasma™

IIpakTn4yeckoe 3ansitue Ne7
Texnuueckue ycmpoucmea u NpaKmuieckoe npuMeHeHue: amnepmemp, 601bmMmemp, peocmam,

nuaykuun dapaned. BuxpeBoe snekTpuueckoe mosie. DJIEKTPOIBHKYIIAs CUla MHAYKLUU B
MIPOBOJHHKE, TBUKYIIEMCS TOCTYNATeNIbHO B OJTHOPOJHOM MarHuTHoM nosie. [Ipasuno Jlenna.

UCMOYHUKY MOKA, DNeKMPOHAZpesamenbHblie npubopbl, d1eKmpooceemumenvHvle npubopbi, 1
mepmMoMemp — CONpOMuGIeHusl, — 6aKyVMHbll — OUOO,  MEPMUCMOpbl U (POMOpe3UCmOopbl,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA™
JlabopaTopHas padora Ne6
N3ydyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB 4
JlabopaTopnas padora Ne7
M3mepenue 3eKTpOABMKYIIEH CUIIbl MCTOYHUKA TOKA M €0 BHYTPEHHETO COITPOTUBIICHUS
IlpomexkyTounas arrectanms (inddepeHINPOBAHHDII 3a4€T)
| cemecTp:
MaKCHMAJbHAs HArpy3Ka: 60
o0s13aTeJIbHAsI HAIPY3Ka: o1
JEeKIUH: 29
NpPaKTHYeCKHUe 3aHATHUS: 8
JabopaTopHbie padoThbI: 14
caMocCTosiTeIbHAsA padoTa 9
2 cemecmp
Tema 4.3. MarnutHoe | Conep:kanue yueOHOro MaTepuasa:
mnoJie. [TocTostHHBIE MarHUTHL. B3anMOIENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe moiue. Bekrtop
JIEKTPOMAarHUTHAsA MarHMTHOM MHAyKUuU. [IpuHOMD Cynepno3uMuuM MarHMTHBIX MOJIeH. JIMHUM MarHUTHOM OK 01
HHAYKIMS MHAyKIUKA. KapTuHa JIMHUM MarHUTHOM MHIYKLIHH ITOJISI TOCTOSIHHBIX MAarHUTOB. MarHuTHOE OK 02
I10JI€ ITPOBOAHMKA C TOKOM. KapTuHa IMHMI MHIYKIMM MarHUTHOTO IOJISI AJIMHHOTO MPSIMOTO OK 03
MIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJAHMKA, KaTylIKH ¢ TOKOM. OmbIT Opcrena. OK 04
B3aumopeiictBue mpoBogHUKOB ¢ TOkoM. Cuiia Ammepa, ee MoAyiab M HampasieHue. Cuia 3 OK 05
Jlopenua, ee Moayiabp W HampaBlieHHE. J[BHKEHHE 3apsyKEHHOW 4YacTUIbI B OJHOPOIHOM OK 07
MarHuTHOM Tone. Paborta cunbel JlopeHna. SIBneHue snmeKTpoMarHUTHOW WHAYKIuH. [ToTok [IK1.1
BEKTOpa MAarHUTHOW MHAYKLIHU. DIEKTPOABUKYIIAs CHJIa MHAYKUIHN. 3aKOH JIEKTPOMarHuTHOM [IK 2.2
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I/IHIIYKTI/IBHOCTB. SIBenue CAMOWHAYKIIUHU. :‘)J'ICKTpOI[BI/I}KYH_[aH Cujla CaMOMHIAYKIIHUH. 9H€p2uﬂ
MACHUMHO20 NOJIsl KamywKuUu ¢ mOKOM. 3JZ€Kmp0Ma2Hun’ZHO€ none*

IIpakTn4yeckoe 3ansitue Ne§
Texnuueckue  ycmpoticmea U — NpAKMUYecKoe  NPUMEHEHUe.  NOCMOSHHble — MACHUMDbI,

LEKMPOMACHUMBL, INIeKMPOOSULAMENb, YCKOPUMENU N1eMEeHMapHuIX Yyacmuy™, UHIYKIUOHHAS !
1IeYb
JlaGoparopHasi padora Ne§
HccnenoBanue 1eiCTBUS TOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM 4
JlabopaTopHas padora Ne9
W3yuenue siBeHNs 3J€KTPOMarHUTHOW MHIYKIUHU
CamocrosiTesibHas padoTa o0yuaromuxcs: Ne9 2
Pemenue 3anau

Pa3nen 5. Kosiebanusi 1 BOJIHBI 23

Tema 5.1. Mexannueckue | Cogep:xxkanue yueOHOro MmaTepuaJia:

u  jaekTtpomaruuTHble | KonebarenbHas cucrema. CBoOOgHBIE MeXaHUUYecKue Kosiebanus. ['apmMoHnueckue koieOaHusl.

KoJIe0aHus [lepuon, vacrora, ammuutyna U (asza koneOanuit. [IpyxuHHBIH MasTHUK. MartemaTudyecKkuil
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KosneOaHuil. [IpeBpaiiienne s3Heprun npu rapMOHUYECKUX
konebanusax. KonebartenbHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHbBIE KOJIEOAHUS B
UJealbHOM  KoJeOaTelnbHOM  KOHType.  AHamorus  MEXIy  MEXaHMYeCKUMHU |
JIEKTPOMArHuTHBIMU  KojeOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs] JHEPruM B 5 OK 01
uaeanbHOM  KosiebaTenpbHOM  KoHType. [lpeictaBieHume o 3aryxaronmx —KoJieOaHUsIX. OK 02
BeiHyXaeHHbIe MexaHMuyeckue KosebaHus. Pe3oHaHc. BbIHYXJAE€HHBIE 3JIEKTpOMarHUTHbBIE OK 04
kosneOanus. [lepemennblil Tok. CHHYcOMIaIbHBIA NTEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO OK 05
TOKa. AMIUTUTYAHOE U JIeHCTBYIOIIEeE 3HAUEHHE CHUJIbl TOKAa M HampspkeHus. TpaHcdopmarop. OK 07
[Ipou3BocTBO, Nepenaya U NOoTpedIeHue IEKTPUUECKON SHEPTUN. JKoI02udecKue pucku npu K 1.1
npouszsoocmee  dnekmpuieckou dHepeuu. Kynemypa ucnonvszosanus anekmposnepeuu 8 IIK 2.2
no8ceOHesHOU dHcusHu ™
IIpakTnyeckoe 3ansaTne Ne9
Texnuueckue ycmpoticmea U Hpakmuieckoe npuMeHeHue: 3JIeKMPUYecKull 360HOK, 2eHepamop 1
nepemMenHo20 MoKa, TUHUU d1eKkmponepeoay™
JlaGoparopuas padora Nel( 5

HccnegoBanue TNEPEMCHHOT'O TOKAa B IICNH M3 MMOCICAOBATCIBbHO COCAMHCHHBIX KOHIACHCATOPA,
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KaTYIIKH U Pe3UCTopa

CamocrosiTesibHas padora odyuarommxcst Nel0
Pemrenue 3amau

Tema 5.2. Mexannueckue
"u 3JIEKTPOMATHUTHbBIE
BOJIHBI

Conep:xanue yueOHOro MaTepuasa:

Mexanuueckue BOJHBI, yclioBusi pacnpocTpaneHus. [lepuona. CkopocTh pacrpocTpaHEHUS U
JuiHa BOJNHBL [lomepedyHple W MPONOJIbHBIE BOJHBL MHTepdhepeHmms W audpaxius
MexXaHW4YeCcKux BOJIH. 3ByK. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricotra ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJHBI. YCJOBHUSL M3JIyYCHHsS SJEKTPOMAarHUTHBIX BOJIH. B3anMHuas
opueHtauus BekTopoB E, B, v B anekTpoMarHuTHON BosiHEe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXXCHHE, MpPeIOMIICHUE, ToJisapu3anus, audpakus, uHTepdepernus. CKOpocTh
ANEeKTpOMarHuTHeIX BoJH. [lIkana snekTpomMarHuTHBIX BOJH. [IpMeHeHHe 31eKTPOMAarHUTHBIX
BOJH B TeXHMKE u ObITy. [IpUHIMIBI paguocBsa3u U TeleBuaACHHS. Pamuonokarus.
Dnekmpomaznumnoe 3a2ps3Herue oKkpyxcarouerl cpeowvl

IIpakTnyeckoe 3ansaTue Nel0
Texnuueckue ycmpoucmeéa U NpAKMUYECKOe NpUMeHeHue: MY3bIKaIbHbIE HHCTPYMEHTHI,
VIbMPA3EYKOBAsl OUASHOCMUKA 6 MeXHUKe™ W MEIUIMHE, paaap, PaauolpHEMHHUK, TEIEBHU30D,
anteHHa, tenedon, CBU-neun

CamocrosiTesibHas padora odyuarommxces Nell
CocrapneHue mioccapusi ¢ ONpeleNeHUsIMU Mo TeMe «MeXaHHMYeCKHe M JIEKTPOMArHUTHbIE
BOJTHBI»

Tema 5.3. OnTuka

Conep:xanue yueOHOIro MaTepuasa:

I'eomerpuueckas ontuka. [IpsimonuHeliHOe paclipocTpaHEHHUE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. ToueuyHslil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue
n300pakeHU B TUIOCKOM 3epkaine. [Ipemomienue cBera. 3akOHBI TPEIOMIICHHS CBeTa.
AOcCoIOTHBIN MoKa3arens npenomiieHus. [looHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yron
MOJIHOTO BHYTpeHHero otpaxxeHus. Jucnepcus cBera. CloxHbBIN cocTaB O6emoro cBeta. LIBer.
Cobuparonue u paccenBaromue TuH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U OMTHYECKas
cuna TOHKOW nuH3BL. [locTpoeHne M300pakeHUi B COOMPAIONIMX M PACCEHBAIOIINX JIMH3aX.
dopmysia TOHKOW JMH3BL. YBEIHWYEHHE, JaBaemMoe JuH30M. Ilpenensl npumMeHMMOCTH
reoMeTpuueckoil ontuku. BonHoBas ontuka. HWuTepdepenius cBera. KorepeHTHble
WUCTOYHUKUA. YCJIOBUSA HAONIOJCHUS MAaKCUMYMOB W MHHHUMYMOB B HWHTep(epeHIIMOHHOM

KapTUHE OT ABYX CHMH(A3HbIX KOT€pEeHTHBIX UCTOYHMKOB. [(udpaxnus ceera. Judpakumonnas
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peuieTka. YcioBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB IpPH MaJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha TU(PAKIMOHHYIO pemeTKy. [lonapuzayus ceéema™

IMpakTnyeckoe 3ansiTue Nell

Texnuueckue ycmpoucmea u npaKmuyeckoe HpuMeHeHue: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBINA ammapar, MHUKPOCKOIN, TEJECKOM, B0J0KOHHAsA onmuka™, nudpakiMoHHAs
penieTKa, noJIipoua

JlaGoparopHnasi padora Nell
Onpenenenue nokasarest NpeIoMIIEHUs CTEKIIa
JlaGoparopuasi padora Nel2
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX

Pa3zgen 6. OcHOBBLI cIelIMAJILHOM TEOPHY OTHOCUTEJILHOCTH

1o

Tema 6.1.
TeoOpUuH
OTHOCHUTEJIHHOCTH

OcHOBBI

Coneprxanue y4eOHOro MaTepuaJa:

['paHMIIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTymarel cCHenuaibHOH TEOpUn
OTHOCHUTCIIBHOCTH: HHBApUAHTHOCTL MOAYJIA CKOPOCTHM CBE€Ta B BaKyyMe€, [MIPUHIMUII
OTHOCUTEJILHOCTH DiHIITEHHA. OTHOCUTEILHOCTh OJHOBPEMEHHOCTH. 3aMeUICHUE BPEMCHH U
COKpall€HUu<C AJINHBI. SHCPFI/ISI U UMITYJIBC peHﬂTI/IBHCTCKOﬁ HJaCTHUIIBI. CBs13b Macchl C 3HepFHeﬁ
Y UMITYJIbCOM PEJISITHBUCTCKOM YaCTHUIIBI. DHEPTHUsl TIOKOSI CBOOOTHON YaCTHIIBI

CamocrosiTesbHast padora o0yuarommxcs Nel2
Pemenne 3anau

OK 01
OK 02
OK 04
OK 05
OK 07

Pasznen 7. KBanToBasi puzuka

Tema 7.1. DjeMeHTbI
KBAaHTOBOM ONTHKH

Copep:xaHue yuedOHOI0 MaTepuaJa:

®otonbl. @opmyna [lnanka cBA3M sHepruu (OTOHA C €ro 4YacTOTOH. DHEpPrus M HUMIYIbC
dborona. OtkpeiTue u wucciaenaoanue ¢ortoddpdekxra. Omnbitet A.I'. CroneroBa. 3aKOHBI
¢doroaddexra. YpaBuenue DitHmreitHa a1 pororddexra. «KpacHas rpanuna» Gportosdgexra.
HNasnenue cBera. Omnwitel ILLH. JleGeneBa. Xumuueckoe paeiicTBue cBera. Texuuueckue
ycmpoucmea U npakmuueckoe npumeneHue: Qomosnemenm, @Gomooamuux, CONHEYHAs
bamapes, c6emoouoo™

CamocTosiTe1bHasi padora Nel3
Pemrenue 3anau

Tema 7.2.
aToMma

Ctpoenue

Conep:xanue yueOHOro MaTepuasa:
Mopens atroma Tomcona. OmbiTel Pesepdopaa nmo paccesnuto dactun. [lnanerapnas momens
atoMma. [locrynarel bopa. M3nydyenue u normnomieHre GOTOHOB MPH MEPEX0Ae aromMa ¢ OJHOTO

OK 01
OK 02
OK 04
OK 05
OK 07
[IK1.1
IIK 2.2
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YPOBHSI 3HEpruu Ha JApyroil. Buael crektpoB. CHEKTp ypOBHEH 3HEpruyM aToma BOJOPOJA.
BosiHoBble cBoiictBa wactul. Boaner e bpoinsg.  KoprycKyJsspHO-BOJHOBOM JIyaJIM3M.
CrioHTaHHOE U BBIHYXKJEHHOE n3iaydeHue. Judpakuus 31eKTpoHOB B KpUcCTaiIaxX. Y CTPOHCTBO
U TpuUHOMD paboThl Jazepa. Texnuyeckue YCMpoOUcmea U NPaAKMuyecKkoe npuMeHeHue:
CHEeKmMPAbHbILIL AHANU3 (CNeKMPOCKON), 1a3ep, K8AHMOBbIU KOMNblomep™

IIpakTnueckoe 3ansaTne Nel2
Hab6mronenue nuHeinyaToro criekTpa

Tema 7.3. ATomHOe PO

Coaepixanue yueOHOro MaTepuaJa:

DKCIEPUMEHTBI, JI0Ka3bIBAIOLIUE CII0XHOCTh CTpOeHUs sapa. OTKpBITHE pPAaJIUOAKTHBHOCTH.
OmnpiTel Pezepdopa mo onpeaeneHnio cocTaBa panoakTUBHOTO u3mydeHus. CBoiicTBa anbga-,
Oera-, ramMma-u3inydyeHus. BiusHue paaMOaKTUBHOCTH Ha KHBbIE OpraHu3mbl. OTKpBITHE
nporoHa u HeWrpoHa. Hykimonnas wmopens siapa ['eizenOepra-MBanenko. 3apsia  sipa.
MaccoBoe uncino siapa. M3oronsl. Anbba-pacna. INeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacma.
I'amma-uznyuenue. 3akoH paJUMOAaKTHBHOIO pacraja. ODHEpPrus CBsI3U HYKIOHOB B sijpe.
SAnepubie cunbl. Jlepext maccsl sapa. SAnepHbie peakuuu. Jlenenue u cuHTe3 siaep. SmepHbri
peaktop. Tepmosinepusiii cunTe3. IIpoOnemMbl W TEPCHEKTHUBBI SAECPHOU DHEPIETHUKH.
DKOJIOTMYECKUE aCMEKThl SIAEPHOM SHEPreTHKU. OJEMEHTapHble 4YacTHIpl. OTKphITHE
MO3UTPOHA. MeTOo/Ibl HAOMIOIEHUSI U PETUCTPALIMH JIEMEHTAPHBIX YacTull. OyHIaMeHTaIbHbIe
B3anMoJieiicTBus. EquHCTBO (hr3nueckoil KapTUHBI MUpa

IIpakTnyeckoe 3ansaTue Nel3

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

IIpakTuyeckoe 3ansarTue Nel4

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

CamocTosiTe1bHast padora Nel4
Pemenne 3amau

Pa3zjien 8. D1eMeHThLI ACTPOHOMHUH U ACTPOPU3HKH

I~

Tema 8.1. DJeMeHTHI
aCTPOHOMHUH "
acTpopusuxku

Conep:xanue yueOHOro MaTepuasa:

DTansl pa3BUTHSA acCTpOHOMUH. [[pHKiiagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU. By
3Be3qHoro Heba. Co3Be3nus, sSpKUe 3Be3fbl, IUIAHETHl, UX BUAMMOE ABMKeHHe. ColHeuHas
cuctema. Ilmanersr 3emHoOl Tpynmbl. [manersi-ruranTel. Manbie Tena COMTHEYHOW CHCTEMBI.
Connne, ¢dorocdhepa u armochepa. ConHeunas akTuBHOCTh. VMcrounuk sHeprum ConHIA |

OK 01
OK 02
OK 03
OK 05
OK 07
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3B€3/1. 3BE31pl, MX OCHOBHBIC XapaKTepUCTUKH. JluarpamMma «CHEKTpajbHBIM Kilacc —
CBETHUMOCTB». 3B€3/1bl IJIABHOH NOCIIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl
3B€3]l TIJIaBHOM IIOCIENOBaTEIbHOCTH. BHyTpeHHee cTpoenue 3Be3n. (CoBpeMeHHbIE
IIPEJICTABICHUSI O IMPOUCXOXKACHUM U 3Boimonuu CojHIa M 3BE3/A. OTalbl JKU3HU 3BE3[.
Mueunsbiii [1yts - Hama [Nanaktuka. CriupanbHas cTpykTypa ['anakTuku, pacnpeeneHue 3Be3],
raza u neuid. [lomoxxenue u npmwxenue Conuua B [Namaktuke. Tunbl ranaktuk. Iliockas u
chepuueckas noacuctemsl ["amaktuku. PanumoranakTuku u KBazapbl. UepHbIe IbIPBI B slIpax
ranakThk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ma. Pasoeranue ranaktuk. Teopust
Bonbmioro B3pbiBa. PenukrtoBoe m3myuenue. MacmtabHass  cTpykTypa —BceneHHoit.
Mertaranaktuka. Hepernenssle npo6iemMbl aCTpOHOMUU

JlaGoparopHnasi padora Nel3

HaGrotenne ocHOBHBIX co3Be3uii CEBEPHOTO NOTyIMIApUs U IPKUX 3BE3T 2
IIpomeskyTouyHas aTTecTanus (IK3aMeH) 30
Il cemecTp:
MaKCHMAJbHAs HArpy3Ka: 84
o0si3aTe/IbHAsI HATPY3Ka: 44
JEeKIUH: 24
NPaKTH4YeCKUe 3aHATHS: 8
J1abopaTopHbie padoThI: 12
CcaMoCTOsiTeIbHAsA padora: 10
NMPOMEKYTOYHAS ATTECTAIMS: 30
3a roa:
MAKCHMAJIbHAs HArPy3Ka: 144
o0si3aTe/ibHAsI HATPY3Ka: 95
JICKIIH: 53
NMPaKTHYECKUE 3aHATHUSI: 16
J1abopaTopHbIe padoThl: 26
CaMoCTOsITeIbHAs padoTa: 19
NMPOMEKYTOYHAS ATTECTAIMS: 30

HpOd)eCCUOHCUZbHO OPpUEHMUPOBAHRHbLE DJIEMEHNTbL codepofcauuﬂ
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn o

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CIIeUeHHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
M3y4yaeTcss B YCIOBUAX KaOwHeTa ¢Gu3uku. B kabuHere GU3MKKM HMMEETCS HEOO0X0auMoe
naboparopHoe 00OpYJIOBaHKE /ISl BBIOJIHCHUS YKa3aHHBIX B pabodeil mporpamme MpakTUYECKUX
3aHATUA M J1a0OpaTOpHBIX pPabOT W JEMOHCTpallMOHHOE oOopynoBaHue. JleMOHCTpalmOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBHUH C MPUHIIUIIOM MHUHUMAIBHON JOCTATOYHOCTH U
o0ecrieurBaeT MOCTAHOBKY MEPEUYUCICHHBIX B pabodeil mporpamme KIFOYEBBIX JEMOHCTPALMMA IS
WCCJICTIOBAHMS M3Y4aeMBIX SIBIICHUH U MPOIECCOB, IMIMUPUICCKUX U (DYHTAMEHTATBHBIX 3aKOHOB, UX
TeXHUYeCKux mnpumeHeHuil. JlaGopaTtopHoe oOopymoBanue Il Ja0OpPaTOpPHBIX paboT
MPAKTUYECKUX 3aHATUH (POopMHpyeTcs B BHUAEC TEMAaTHYECKHMX KOMILJICKTOB M OOECIICUMBACTCS B
pacuére OJHOro KOMIUIEKTa Ha JIByX oOywaromuxcsa. TeMaTuueckue KOMIUIEKTHI JabopaToOpHOro
000pyIOBaHUs IOCTPOCHBI HA KOMIUICKCHOM MCIOJIb30BAHUY aHAJIOTOBBIX U ITU(POBBIX MIPHUOOPOB, a
TaK)X€ KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUEC HU(POBBIX TaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO0 KOJTUYECTBY 00YyUaIOIINXCS;

- pabouee MeCTO IpernoaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMITJICKT 3JIEKTPOHHBIX BHICOMATEPHAIIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- mpoeCCHOHATBEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHasl Uit mpoBeieHus quddepeHIIMPOBAHHOTO 3a4eTa U SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C FIKPAHOM,;

- 3anel  (OMOnIMOTEKa,  YMTANIbHBIA  3al €  BBIXOJOM B MH(OPMAaLMOHHO-
TEJIEKOMMYHUKAIIUOHHYIO C€Th UHTEPHET).

ITpuMepHbIii epedeHb JeMOHCTPAIMOHHOTO U J1a00paTOPHOTo 000pyI0BaHMS:
uudposas nadoparopusi Mo GU3UKE IS IPEToIaBaTeNs;
udposas madopatopus 1o Gpusnke 11 00yyaroIerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /1715 1TaOOpaTOPHOTO MPaKTHUKyMa 110 OINTHKE;
KOMILIEKT /715 TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT s JJaOOpaTOPHOIO  NPakTUKyMa IO  MOJIEKYJSIpHOH  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJisl JaOOPaTOPHOI'O MPAKTUKyMa MO JIEKTPUUECTBY (C TEHEPATOPOM);
8. KOMIUIEKT Ui M3ydeHUs] BO30OHOBISIEMBIX HCTOYHHKOB SHEPTHU (COTHEYHOH, BETPOBOM
SHEpruu, OMo-, MEXaHUYECKON M TEPMOIJIEKTPUUIECKOIN SHEPTeTUKH);
9. ammepmerp 1a00PaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIN;
11. xonmopumeTp ¢ HAOOPOM KaJTOPUMETPUUECKUX TET;
12. TepmomeTp 1a0OpPaTOPHBIIf;
13. KOMIUIEKT [T M3y4eHHUSI OCHOB MEXaHUKH, THEBMATUKHA M BO30OHOBIISIEMBIX MCTOYHUKOB
SHEpIuu;
14. Gapomerp-anepous;
15. 650k mUTaHUS PETYIUPYEMBIi;
16. BeO-kaMepa Ha IMOABIKHOM IITATHBE,
17. Bugeokamepa i1t pabOTHI C ONTUYECKUMHU PUOOpaMU;

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

TEHEPATOP 3BYKOBOU;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIN;

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

METp JAEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIO{bEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PH3UIECKHIA,

NEKTPOIUINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBIICHUSIM;
Ha0Op AEMOHCTPALIMOHHBIN IO JUHAMHUKE BPALIATEIbHOTO IBUKECHHUS;
Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIN BOJIHOBBIX SBJICHUH;

BEJIEPKO ApXumMena;

MasTHUK MakcBeina;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TS IEMOHCTPAIMK aTMOC(EPHOTO JTABIICHHUS,
IIPU3Ma, HAKJIIOHSIOLIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIN;

COCY/Ibl COOOLIAIOIIUECS;

CTaKaH OTJIMBHOM I€MOHCTPAlMOHHBIN;

TpyOKa HBIOTOHA;

1ap nackas;

Ha0op AEMOHCTPALIMOHHBIN [0 MOJIEKYJISIPHOM (PH3MKE U TETIJIOBBIM SBJICHUSM;
Ha0Op AEMOHCTPALIMOHHBIN MO Ta30BBIM 3aKOHAM;

Ha0op KalWIISPOB;

TpyOKa 1Ji IEMOHCTPALIMU KOHBEKIIMH B KUAKOCTH;
LWIMHPBI CBUHIOBBIE CO CTPYTOM;

1ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop Ban-ge-I'paada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIIIUKAX;

KOMIUIEKT ~ OpUOOpPOB M NPUHAAIESKHOCTEM  JUIsI  JIEMOHCTpAlMM  CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH,

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

KOMIUIEKT MPUOOPOB ISl U3y4EHUS MPUHITUIIOB paJAUONIPHEMa U PaUuOTIepeIayu;
KOMIUIEKT MPOBO/IOB;
Mar"uT JyrooopasHbIii;
MAarHuT MOJIOCOBOW IEMOHCTPAILIMOHHBIH;
MaIIfHa IeKTPodOopHas;
MAasITHUK 3JIEKTPOCTATUYECKU;
Ha0Op MO U3YUEHUIO MATHUTHOTO TIOJIS 3€MIIH;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPAIIMOHHBIH 10 TMOTYITPOBOIHUKAM;
Ha0Op JEMOHCTPAIIMOHHBIN TI0 TIOCTOSTHHOMY TOKY;
HaOOp IEMOHCTPAIIMOHHBIH 10 JIEKTPHUIECKOMY TOKY B BAKyyMeE;
Ha0Op JEMOHCTPAIIMOHHBIHN TI0 YJIEKTPOTUHAMUKE;
HAOOp JIJIs IEMOHCTPAIIUN MAaTHUTHBIX TTOJIEH;
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69. HaOop 7151 IEMOHCTPAIMH ANEKTPHUUECKUX TOJIeH;

70. TpanchopmaTop yueOHBIH;

71. najo4ka cTEeKIIHHasl,

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeliku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUUECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMarHuT pa3oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN 10 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOM ONTHKE;

80. creKTpOoCKoI IBYXTPYOHBII;

81. Habop creKTpambHBIX TPYOOK C HICTOYHHKOM ITUTAHUS;
82. yctanoBka 1yist uzydeHus Gporodddexra;

83. Habop 1eMOHCTPAITMOHHBIN IO TOCTOSIHHOMN TUIAHKA,;

84. KOMILJIEKT HATJISIHBIX TOCOOUH JUIsSl TOCTOSIHHOTO UCIIOJIh30BAHUS;
85. KOMITIEKT MOPTPETOB I OPOPMIICHHS KAOUHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUCOHBIX TAOJIHII.

[IpumepHBIi MepeYeHb JAEMOHCTPAMOHHOTO U JabopaTopHOro 000pYyAOBaHHS HOCHUT
pEKOMEHIaTeNbHbIN XapaKTep.

[Tpu Hanuuuu HeoOX0IUMOTO 000PYAOBAHUS 3aHATHS 110 GU3HUKE B HEKOTOPBIX CIy4asiX MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTebHON OPraHU3aIi MAaCTEPCKUX HIIU JIAOOPATOPHUSIX.

3.2 UndopmanuonHoe odecriedenne 00yueHust

Ilepeyenb HMcHOJIB3yeMbIX Y4eOHbIX HM3aaHMi, UHTEepHeT-pecypcoB, A0NOJHUTEIbLHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHomormueckuii nmpoduiab : y4eOHHK JUIsi 00pa30BaTENbHBIX OpraHH3alHH,
peanu3yromux o0pa3oBaTelbHbIE NPOrpaMMbl cpen. mpod. obpazoBanus : 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. TexHomormdeckuid mpoduip : y4eOHHK JUIsi 00pa30BaTENbHBIX OpraHH3AIlNH,
peanu3yonmx o0pa3oBaTeibHble NPOrpaMMbl cpen. mpod. obpazoBanus : B 2 u. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : U3narenbckuii meHTp «Axanemusi», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®wmsuka. TexHomormueckuid mnpodwis. COOpHHK 3amad : y4ed. mocobue JyIs
00pa3oBaTeNbHBIX OpraHU3alMi, peaJu3yoUIMX o00pa3oBaTelbHble NPOrpaMMbl cpel. Mpod.
oOpazoBanus : B.®. [Imutpuena. — 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. Cotckwuii ; mon penakmueit H. A. TTapdentreBoit. — 10-e u3n.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 3MeKTPOHHBIH
// Jlaub : anekTpoHHO-0nbOaHoTeuHas cucrema. — URL: https://e.lanbook.com/book/335051

5. Msxkumes, I'. SI. ®usuka @ 11-i kmacc: 0a30BbId U yriTyOJaEHHBI YpOBHHU @ y4eOHHK /
I'. 4. Mskuies, b. b. byxosues, B. M. Uapyrun ; nox pegakuueit H. A. IlapdentreBoil. — 11-e uzn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 3MeKTPOHHBIH
// Jlanb : aneKkTpoHHO-0MOaHOTeuHas 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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AJIEKTPOHHBIN // Jlanb : AIIEKTPOHHO-OUONINOTEYHAS cucTema. — 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 : IlpocBemenne, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekct : saexkTpoHHbId // JlaHb : >1meKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877

8. Poraues, H. M. ®usuka. Y4eOHbIi Kypc A7 CpeAHEro MpodhecCHOHaTFHOT0 00pa30BaHus
: 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 : 3IeKTpOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexxum mocryma: Juist
aBTOPH3. II0JI30BATEIICH.

9. JlorBunenko, O.B. ®uszuka + ellpmioxenue : yueOnuk / Jloreunenko O.B. — MockBa
:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950 . — Tekcr
: QIIEKTPOHHBIN. (DJIEKTPOHHOE U3JAHHE).

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

IIepeuens UHTEpPHET-pECypcoB:

8. Enmunas xoymekius TUQPPOBEIX 00pa3oBaTebHBIX pecypcoB. — Pexum gocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

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

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

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

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

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

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

Kontposar m omenka pesynpratoB ocBoeHuss OVIIL.11 ®usuka packpbIBaloTCs uepe3
JMCLUIUIMHAPHBIE pe3yJbTaTbl, HAIIPABJICHHbIE Ha (OPMHPOBAHUE OOMIMX U MPO(GECCHOHAIBHBIX

KOMITETSHIIHH 10 pa3JieliaM U TeEMaM COACpk aHus y4eOHOTO MaTepHraia.

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

sK3aMmeHa (2 cemectp).

Kon u HaumeHoBaHue
(bopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum o1leHOYHEBIX
MEPONPUATHI

OK O01. BsiOupath cmocoOsb
peleHus 3aja4
npodecCuOHATHHON

ACATCIIBHOCTH TIPUMCHHUTCIBHO
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.

Pasnen 6. Tema 6.1

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

o/c®

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 uHrepnperauuu | Paznen 4. Teme1 4.1.,4.2., 4.3
uH(popMauu u |Paznen 5. Temnr 5.1., 5.2., 5.3.
nHpopmanmonHeie  TexHosioruu | Pazgen 6. Tema 6.1

JUIst BBIIIOJIHEHUS 3amay | 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 peaym3oBbBaTh coOctBeHHoe | Pasmen 3. Temsr 3.1., 3.2., 3.3.
npodeccCuoHaIbHOE u |Pazgen 4. Temn1 4.1.,4.2.,4.3
JMYHOCTHOE pa3Butue, | Paznen 8 Tema 8.1
MpeIPUHIMATETbCKYIO ITo/c

JIeTEeIIEHOCTD B

npodeccuoHaIbHON cepe,

HCIOJIL30BATh 3HAHUS

N0 TpaBoBOH M (hUHAHCOBOU
rPAMOTHOCTH B Pa3iIMYHBIX
JKU3HEHHBIX CUTYaLMX

OK 04. OddexTuBHO
B3aMMO/JICHICTBOBaTh U paboTaTh
B KOJUIEKTHBE U KOMaH 1e

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

Paspmen 5. Temsr 5.1., 5.2, 5.3.

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

OK 05. OcyiiecTBiTh yCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJAapCTBEHHOM  SI3BbIKE
Poccutickoit denepanun C
y4EeTOM 0coOeHHOCTEN

COIIMAIIBHOTO W KYJBTYPHOTO

Paszgen 1. Tema 1.1

Pasmen 2. Temsr 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.

Pa3znen 6. Tema 6.1

YCTHBIN OIIPOC;
(GpOHTaNBHBIN OIIPOC;
KOHTpOJIbHAs paboTa;

HabJt0IeHuE 3a

BBIIIOJIHEHUEM
n1abopaTopHBIX padoT;
npakTH4ecKue paboThl

(pelieHre Ka4eCTBEHHBIX U
pacueTHBIX 3aj1a4);
IPAKTUYECKUE 3aHSTHS;
TECTUPOBAHUE;
peleHne Kerc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOM
HaIpPaBJIEHHOCTH;
BBINIOJIHEHHE 3aJaHUI
IIPOMEKYTOUYHON
aTTecTaluu

8 [podeccHoHaNbHO OPHEHTHPOBAHHOE COMEPKAHMUE.
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KOHTCEKCTa

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

OK 07. CopeilicTBOBaThH
COXpaHEHHIO OKpY Karomien
cpenpl, pecypcocOepeKeHuIo,
PUMEHSTh 3HaHUS 00
W3MEHCHUU KIUMaTa, MPUHITUITHI
OEpEeIKITHBOTO MIPOU3BOJICTBA,
3¢ (deKTUBHO  JACWCTBOBaTH B
Ype3BBIYANHBIX CUTYAIUSIX

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.

Pazgen 7. Temnr 7.1, 7.2
Paznen 8 Tema 8.1
ITo/c

[IK 1.1 Anamm3upoBaTh paboTy
CTaHI[MOHHBIX, [EPETOHHBIX,
MHUKPOIPOIIECCOPHBIX u
JIMAarHOCTHYECKUX CHCTEM
ABTOMATHKH o
HNPUHIATHATIBHBIM CXEMaM

ITo/c

[1K 2.2. IIpou3BoauTs pazoopKy,
cOopKy u PEryJIupOBKY
npuOopoB u YCTPOMCTB
CUTHAJIM3ALUY, LIEHTPAIU3alUU U
OJIOKHPOBKH.

ITo/c
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JNIEKIUU TPAJUIMOHHBIE 0€3 MPUMEHEHUsI MYJbTUMEANIHBIX CPEACTB U 0€3 pa3JaTOYyHOro
MaTepuana,

- IGMOHCTpanus y4eOHbIX (GHIEMOB, 1a00PATOPHBIX OIBITOB,;

- pacckas;

- CEMUHAPBI, MPEUMYIIECTBEHHO B BHJIE OOCYKICHUS TOKIAJI0B CTYACHTOB IO TEM WJIH UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyovekma ¢ 00y4aowumMcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCIU).

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- aKTUBHBIC M UHTCPAKTUBHBIC JICKIUH;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHCHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpYTJIbIe CTOJIBI (KOH(MEPEHINH) C UCIIOJIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- perieHue NpoOJIEeMHBIX 3a/1a4;

- pelIeHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJ MOJIYJILHOTO O0yUEeHHSI,

- IPAKTUICCKHI IKCIICPUMCHT;

- 00y4YeHHE C MCIIOJIb30BAaHHEM KOMITBIOTEPHBIX 00YJArOIIUX TPOTPaAMM.

(83aumooeiicmeue npenooasamensi Kak cybOvekma ¢ 00YHAIOWUMC KaK CYObeKmom
NO3HABAMENLHOU 0eSIMENbHOCU).
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