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

1.1 Mectro Yy4yeOHOro TpeaMeTa B CTPYKType OCHOBHOI mpogeccHoHaAIbLHOI
o0pa3oBaTeIbHOM NPOrPaMMBbI:

O6meobpazoBarenbHblil yueOHbIH npeameT OVYII.11 dusuka sBisercst 0053aTeIbHON YacThIO
o011eo0pa3oBaTeIpHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ PI'OC CIIO mo
crienranbHocTH 11.02.06 TexHuueckas sKCIuTyaTaiusi TpaHCIIOPTHOTO

PaIodIEKTPOHHOTO 000PYI0BaHUS

Pabouas mporpamma OVIL.11 ®usmka paszpadorana B coorBercTBUH ¢ PI'OC COO (B
NEHCTBYIONIEH penakiui) W ¢ Y4eTOM MPUMEPHON pabouedl mporpammsbl 001e00pa3oBaTEIbHOM
mucurIuHel - «®u3uka» sl npodecCHOHANBHBIX — oOpa3zoBarenbHbIX opranuzarnuii  MPITIO
(yrBepxnena Ha 3acenanuu llemarornueckoro coera ®I'BOY JIITIO MPIIO mportokonom Ne6/2025
ot «18» anpens 2025 r.).

[Tpu peanuzamuu pabodeld MporpaMMbl MOTYT MCHOJIB30BATHCS PA3JIMYHbIE 00pa30BaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJI€ TUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUYEeHHE.

Pabouass mporpamma ydeOHOro mpemmera OVIL.11 ®dusmka MoxeT OBITh HCIOJIB30BaHA B
npodeccnoHanbHOM MOATOTOBKE, MEPETIOArOTOBKE U MOBBIIICHUH KBaTHU(PUKALIUU paboyuX.

B yuebnpix mnanax OIIOII-IITICC3 yueOnsbiii mpeamer OVYIL.11 ®usnka BXOTUT B COCTaB
o0mieo0pa3oBarenbHOM MOATOTOBKH, (OpMUPYEeMOil U3 00s3aTeldbHBIX MPEIMETHBIX o0bIacTeit
OI'OC COO mns cnemmansHOcTeid CIIO. C yuérom mnpodmis OcBauBaeMOil CHEIHMAIbHOCTH
OVII.11 ®dusuka peanusyercs Ha IIEPBOM Kypce.

1.2. lHeab ¥ miIaHupyeMble pe3yJibTaThl 0CBOCHHUS Y4eOHOI0 NpeaMeTa

1.2.1. Leau yuyeOHOTO npeamera:

Copnepxanne padoueii mporpamMmmbel OVYII.11 ®u3nka HanpaBIeHO HA TOCTHKEHUE CIICTYIOIIIX
LEJICH:

* (opmupoBaHue MHTEpeca U CTPEMJICHHUs 00Yy4YaroLMXCs K HAyYHOMY M3YUYEHHUIO MPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TPEACTABICHUH O HAayyHOM MeToJle¢ IMO3HaHMd M  (OpMHUpPOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

* (opMupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3yYeHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

* (opmupoBaHuEe yMEHHUIH OOBSCHATH SBICHHUS C HCIIOIB30BAaHMEM (PU3UUECKUX 3HAHUH WU
HayYHBIX JOKa3aTEeIbCTB;

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

JloCTIKeHHe ITHX Iieieil oOecreunBaeTcs peleHueM CIeIYIOIUX 3a/1a4 B ITPOIECCe N3YUSHHSI
Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0Iiero oopa3oBaHus:

* NpuOOpeTeHHE CHUCTEMbl 3HAHMM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAs MEXAHHKY, MOJEKYISIPHYIO (PU3MKY, JIEKTPOJMHAMHKY, KBAaHTOBYIO (HM3UKY U
3JIEMEHTHI ACTPOPUUKH;

* (opmupoBaHuEe YMEHHUI NMPUMEHITHh TEOPETHUECKUE 3HAHMS I OOBSCHEHUs (PU3MUECKUX
SIBJICHUI B IPUPOJE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

* OCBOGHHE CIIOCOOOB pENICHUS] PAa3IMYHBIX 33/1a4 C SIBHO 3aJlaHHON (DU3NYECKOH MOJEIbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (U3MYECKON MOJeNH, COOTBETCTBYIOIIEH
YCIIOBHSIM 33]1a4H;

* [OHMMaHHE (QU3UYECKUX OCHOB U TPHUHIMIIOB JEHCTBHS TEXHUYECKHX YCTPOMCTB u
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

* OBJIAJCHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBENCHHUS (PU3UUECKUX
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OKCIIEPUMEHTOB, aHAIM3a ¥ HMHTEepHperanuu WHGOPMAILUU, ONpEACTeHUs JIOCTOBEPHOCTH
MOJIYY€HHOTO PEe3yJIbTaTa;

* CO3/aHUE YCIOBUH JUISl PA3BUTUS YMEHUW NPOEKTHO-UCCIEA0BATEIbCKONW, TBOPYECKOM
NeSTEIILHOCTH.

Ocobennocmov Gopmuposanus cOBOKYNHOCMU 3a0ay U3yYeHUs QU3UKU OJis1 CUCTEMbl CPEOHe20
npogheccuoHanrbHo20 06paA308aHUsL 3AKTI0UAEMCs 8 HEOOX0OUMOCMU Peatu3ayuu npogpheccuoHaibHou
HANPAeIeHHOCMuU  peulaemvlx 3a0ad, yuéma ocobenHocmel cgepvl OesimenrbHoCmu  OyOyuux
CReyuanucmos.

Ilpocpamma no ¢husuxke npedocmasniem B03MONCHOCML OJisl  Peanru3ayuu  pasiuyHbIX
MemMoOUu4ecKuUx nooxXo008 K Op2aHu3ayuu 0oyuenus usuxke npu yCiosuu COXpanenus oosa3amenbHou
uacmu cooeparcanust Kyped.

B pe3yabTare 0cBOeHUS Y4eOHOM JUCHMILIMHBI 00y4YAIOIIMIACH 10JIKEH

yMeThb:

- ONUCHIBATh U OOBACHATH (DU3MUECKHE SBJICHUS U CBOMCTBA TeN: JBU)KEHUE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITYyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUIKOCTEH M TBEPABIX TEI; JIEKTPOMATHUTHYIO
MHIYKIHIO, PAcpOCTPaHEHHE AJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE CBOWCTBA CBETA; W3IIyUYCHUE U
MOTJIOIIEHUE CBETa aTOMOM; (oTo3(h(DeKT;

- OTVINYaTh TUIIOTE3bI OT HAYYHBIX TECOPHIl;

- JIeIaTh BBIBOJIBI HA OCHOBE IKCIIEPUMEHTAIBHBIX JIAHHBIX;

- PUBOAUTD MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOEHUS U IKCIIEPUMEHT SIBIISIOTCS OCHOBOM
JUTS. BBIZIBMDKCHUSI THUTIOTE3 U TEOPHH, IMO3BOJISIOT MPOBEPUTH UCTUHHOCTh TEOPETUICCKUX BBIBOJIOB;
(busnueckas Teopus AaeT BO3MOKHOCTh OOBSICHATh U3BECTHBIC SBIICHUS TPUPOJIbI U HAyUHbIE (PAKTHI,
MIPEJICKA3bIBATH €Il¢ HEN3BECTHHIC SIBICHUS;

- TMPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIIONBb30BaHUS (PU3MUECKHX 3HAHUN: 3aKOHOB
MEXaHWKH, TEPMOAWHAMHUKH W  OJJEKTPOJUHAMHKHA B  DJHEPreTHKE; pa3IUYHBIX  BHUJOB
ANEKTPOMArHUTHBIX M3JIyY€HUN NJIS Pa3BUTUS PAvo M TEICKOMMYHHKAIUN, KBAHTOBON (DU3UKHU B
CO3JIaHHH SIJICPHON PHEPTETHKH, Ja3epOB;

- BOCIIPUHUMATh M Ha OCHOBE MOJTYYCHHBIX 3HAHUI CAMOCTOATEIHHO OLEHUBATh HH(GOPMAIIHUIO,
cogepkamrytocs B coobmenusx CMU, MHTepHeTe, HayYHO-TIONYJISIPHBIX CTAThsIX;

- IPUMEHSATH MOTYYCHHBIE 3HAHUS MPU PelIeHUHN (PU3NIECKUX 3a/]1aY;

- OTIPEACNIATh XapakTep GU3NIEeCcKOro mpoiecca mo rpaduky, Tadnuie, popmyie;

- U3MEPATH Pl (U3HUECKUX BEIUYMH, MPEACTABISAS Pe3ylbTaThl MU3MEPEHUN C y4eTOM HX
ITOTPELIHOCTEM;

- HCTOJb30BaTh MPHOOpETEHHbIE 3HAHUS W YMEHHs B MPAKTUYECKOW JEATEIbHOCTH U
TTOBCETHEBHOM KU3HH.

3HATh:

- CMBICI TIOHATHHA: (U3MUECKOoe sIBIIEHWE, THUIOTEe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMO/ICHCTBUE, JEKTPOMAarHUTHOE TOJE, BOJIHA, (JOTOH, aTOM, aTOMHOE SAPO, UOHU3UPYIOILIUE
W3IyYeHNs, TUIAHETa, 3Be3/1a, TalakThKa, Beenennas;

- CMBICT (PU3WYECKUX BEIHYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJIa, HMITYJIbC, pabora,
MEXaHWYECKass dHEPTUs, BHYTPEHHSS JHEPrus, aOCONIOTHAS TeMIleparypa, CPeIHssl KHHETHYeCKast
SHEPTUS YaCTHUI] BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, DIIEMEHTAPHBIN dIEKTPUUECKUN 3apsi;

- CMBICT (PU3UYCCKUX 3aKOHOB KJIACCHYCCKOW MEXAaHUKH, BCEMUPHOTO TSATOTCHHS, COXPAaHCHUS
SHEPTUH, UMITyIIbCa U DIEKTPUYECKOTO 3apsiaa, TEPMOIAMHAMHKH, SJIEKTPOMArHUTHOW WHIYKIIUH,
dhotorddexra;

- BKJIaJI POCCHMCKHMX U 3apyOeKHBIX YUEHBIX, OKa3aBIINX HAaWOOIbIIee BIUSHUE HAa Pa3BUTHE
bu3uku.

1.2.2. Illnannpyemble pe3yJbTaThl OCBOCHHA 0011e00Pa30BaTEIbLHOI0 Y4e0HOI0 NpeaMera
B cooTBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO:
O6mue xommereHiuu (manee — OK) u mpodeccuonansubie kommereHiuu (gamee — I1K)
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®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMM, METANPEAMETHBIMU U IPEIAMETHBIMU pPE3yJIbTaTaMu
o0ydenust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Koa u HauMeHOBaHMe

H.TIaHl/IpyeMble PE3yJabTAaThI 0OCBOCHUSA NIPOIrpaMMbI 1O y‘leﬁHOMy npeamMery

bopmupyembIx OGue’ l'[peleeTHble3
KOMIIeTEHIM
OK 0l. BriOupats | JIM4HOCTHBIE pe3yiabTaThl MOJDKHBI oTpaxaTh B 4vacth | [IP6 1. CdopmupoBaHHOCTh NPEICTAaBICHUNW O PONTH U MECTE
CIOCOOBI pEeIIeHUs] 3a7a4 | TPYJOBOTO BOCITUTAHWS: (GU3UKN U aCTPOHOMHHU B COBPEMEHHOW HAyYHOUW KapTUHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTh K TPYAY, OCO3HaHHE IIECHHOCTH MacTepCTBa, | CUCTeMOoOOpasyrolieil ponu (GU3MKM B Pa3BUTUU E€CTECTBEHHBIX
JeSATETbHOCTH TPYIOIIO0HE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJIE POCCUMCKUX
IIPUMEHUTEIBHO K |- TOTOBHOCTH K AKTUBHOU NEeSTENbHOCTA | U 3apyOeKHBIX YUYCHBIX-(U3UKOB B pa3BUTHE HAyKH; MOHUMAaHUE
pa3IMYHBIM KOHTEKCTaM TEXHOJIOTUYECKOW W  COLMAIbHOW  HAMpPaBICHHOCTH, | (PU3MUYECKON CYIIHOCTH HAONIOJAEMBIX SIBICHHA MHKPOMUPA,
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
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU.
MeTtanpeaMeTHbIE pe3ynbTaThl IOJKHBI OTPAXKAaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU JEHCTBUSIMU:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENbHO (POPMYIHpPOBaTh U aKTyalU3UPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

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

- BBUBISITH 3aKOHOMEPHOCTH U TNPOTUBOPEYHUS B
paccMaTpuBaeMbIX SBJICHHSX; BHOCHTH KOPPEKTHUBHI B
JeSITENIbHOCTh, OILIGHWBAaTh COOTBETCTBHUE PE3YNIBTATOB
TEJISIM, OTICHUBATh PUCKHU TIOCIICICTBHI JCSATSIILHOCTH;

NPAaKTUYECKON JEATEIIbHOCTH YEJNOBEKa M JAIbHEHIIeM Hay4HO-
TEXHHYECKOM Ppa3BUTHH, POIU (GHU3UKH B  (POPMUPOBAHUH
Kpyrozopa " (yHKIMOHAJIbHOW TIPAMOTHOCTH 4YeJOBEKa JUIA
pELIeHUs MPAKTUIECKUX 3a/1a4;

I1P6 2. CdopMupoBaHHOCTH YMEHHWH pacro3HaBaTh (pusmyeckue
sBJICHUS (TIPOIleCcChl) M OOBSACHATH MX HA OCHOBE HW3yYCHHBIX

3aKOHOB: PAaBHOMEPHOEC M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBIDKCHHE, CBOOOJTHOE TMAJCHUE TeJ, JBMKEHHE 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, UCIIapeHue, 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 3apsifOB, HAarpeBaHWE NPOBOJHUKA C TOKOM,

206mme pe3ybTaThl COPMYIHPOBAHBI B COOTBETCTBMH C JMYHOCTHBIMH M MeTAIpeIMETHhIMH pesymbratamu ®IOC COO, B (OPMHPOBAHHH KOTOPBIX YdacTBYeT
0011e00pa3oBaTebHBINA yUeOHBIH IPeaMET.

*[peaMerHbIe pe3yabTaThl ChOPMYTHPOBAHBI M IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMH K TPEAMETHBIM pe3yibTatam 6asoBoro yposus (ITPG) ®I'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
MPOCKTHOM  JICSITENIbHOCTH, HAaBBIKAMH  Pa3peIICHUs
npo0Jem;

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

- AQHAJIM3UPOBAThH TOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud
pe3yabTaThl, KPUTUYECKUA OILICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TIEPEHOCHUTHh 3HAHUA B I[IO3HABATEIBHYIO W
MPAKTUYECKYIO YaCTU KU3HEACSITEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC HJIEH, MpeIIaraTh OPUTHHAIBHBIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJISITE  CIIOCOOHOCTh HMX  HCIOJB30BaHUS B
MO3HABATENLHON U COIMAIbHOM MPAKTUKE;

-TIPOSIBIIATH CIOCOOHOCTh u TOTOBHOCTH K
CaMOCTOSITEIBHOMY MOUCKY METOJOB pelieHus
MPAKTUYECKUX 3aja4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB
MO3HAHMS;

- cTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3aa4dl B
o0Opa3oBaTenbHOI NeSTeIbHOCTH u KU3HEHHBIX
CUTYaIUSX; BBISBJIATH NMPUIUHHO-CIICJICTBEHHBIC CBSI3U U
JUISE  TOKA3aTelNbCTBA CBOUX YTBEPXKICHHM, 3a7aBaTh
nmapaMeTpel W KPUTCPUU pENICHHS aKTyaJM3HpPOBaTh
3a/lady, BBIIBUTaTh THUINOTE3y €€ pEIICHUs, HaXOIUTh
apryMEHTHI;

- AQHAJIM3MPOBAThH TMOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud

B3aMMOJICHICTBHE  MAarHUTOB,  AJIGKTPOMArHWTHAs  WHIYKLUS,
JICMCTBUE MArHUTHOTO TIOJIE HAa TPOBOJHHUK C TOKOM |
JBIDKYIIUICS 3apsifi, SJIEKTPOMArHuTHbIE KOJE€OaHWs M BOJIHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHHe CBeETa, OTpaKEHHE,
npejoMiIeHue, HHTeppepeHnns, TUPpakuus U Moaspu3anus CBeTa,
nucriepcusi  cBera;  (oroanekTpuueckuii 3G deKT, CBETOBOE
JTaBJIEHUE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa aToOMa BOJIOPO/a,
€CTECTBCHHAsI U HCKYCCTBCHHAS PaJMOAaKTUBHOCTH;

I1P6 3. Bnajenue 0CHOBOMOIATAIOMUMHE (PU3MYECKUMH TOHATUSIMH
U BEIMYMHAMH, XapaKTEPU3YIOIIUMHU (PHU3HUECKUE MPOIECCHI
(CBS3aHHBIMH C MEXaHHYECKUM JBIDKEHHEM, B3aMMOJACHCTBHEM
TEJ, MEXaHUYECKUMHU KOJCOAHUSIMH ¥  BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU MPOIECCAMH;
DJIEKTPUYECKUM M MarHUTHBIM TOJSIMH, SJICKTPHYECKUM TOKOM,
DIIEKTPOMArHUTHBIMH KOJICOAHMSIMM M BOJIHAMH, ONTHYECKUMH

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

MO3BOJISIIOIIUME  XapaKTePU30BaTh MPOIECCHI, MPOUCXOAIINE Ha
3B€3/1aX, B 3BE3JIHBIX CHCTEMAaX, B MEXTaJaKTUUYECKOW Cpee;
JIBIKEHHE HEOECHBIX TEJ, IBOJIIOINIO 3Be3] U BeeneHHOH;

[1P6 4. Bnagenuwe 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMU
(3akoH BcemupHoro tsarotenus, I, II u 11l 3akonsr HetoToHA, 3aK0H
COXpPAaHEHUsSI MEXaHMYECKOM  HHEpPruu, 3aKOH  COXPAHEHHS
HMMITYJIbCA, MIPUHITUTIT CYNEPIIO3UITUU CHII, MIPUHITUTT
PaBHOIIPAaBHOCTH WHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
MepBbII 3aKOH TEPMOJIUHAMUKY; 3aKOH COXpaHEeHUs
AJIEKTPUYECKOTo 3apsiaa, 3akoH Kynona, 3akoH Oma 11 ydacTka
uenu, 3akoH OMa s TOJHOM D3JEKTPUYECKOM IenH, 3aKOH
Jxoyns - JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
COXpPAHEHHUsI HPHEPTUHU, 3aKOH MPSIMOJIMHEWHOIO PACIPOCTPAHEHUS
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpPAHEHHUsI DSHEPIMM, 3aKOH COXpaHEHUsl MMIYJbCa, 3aKOH
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pe3yJbTaThl, KPUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTH,
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 PELLICHUS.

COXPaHEHMs  JJIEKTPUYECKOrO  3apsiia, 3aKOH  COXPAHEHMs
MaccoBOIO 4HCa, NOCTynarel bopa, 3akOH paguoOaKTHBHOIO
pacraza); yBepeHHOE UCIOIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEN
IpU aHau3e GU3NUECKUX SBJICHUN U NIPOLECCOB;

IIP6 6. BiageHue OCHOBHBIMM METOJIAMU HAYYHOI'O I1O3HAHUA,
UCMOJb3yeMbIMU B (DU3MKE: IMPOBOAUTH INPSAMBIE U KOCBEHHBIE
U3MepeHus: (PU3NUECKUX BEMYMH, BHIOUPAst ONTUMAIIBHBIA CIIOCO0
U3MEpPEHUsI W UCIOJIb3ys  HU3BECTHBIE  METOIBl  OLEHKHU
IIOTPELIHOCTEN U3MEPEHUH, [IPOBOJUTH HCCIIEI0BAHUE
3aBUCUMOCTEH (PU3MYECKUX BEJIMYHMH C HUCHOJIb30BAHUEM IPSIMBIX
U3MEpEHUl, OOBACHATH IOJyUYEHHBIE pPE3YyJbTaThl, HUCIOJb3YS
¢u3nyeckue TEOpUM, 3aKOHbl M IOHATHS, U [JeJlaTh BBIBOJbI;
cobmomaTe mpaBuia 0€30macHOro Tpyda IpU IPOBEICHUH
UCCIICIOBAaHUIM B paMKax y4yeOHOro SKCHEpUMEHTa M Yy4eOHO-
HCCJIEIOBATEIBCKOM JIEATENbHOCTH C MCIOJb30BaHUEM LIM(PPOBBIX
U3MEPUTENIbHBIX YCTPOMCTB U J1a00paTopHOro 000pPYHOBaHMS;
c(OpMUPOBAHHOCTh ~NIPEJCTABICHUNH O METOoAaxX IOJIy4YeHUs
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUH.

IT1P6 7. ChpopMupOBaHHOCTh YMEHHS pellaTh pacyeTHbIE 3a7auu C
SBHO 3aJlaHHON (u3nyeckoil MoOAeNblo, UCHONb3ys (PU3UUYECKHe
3aKOHbl M TMPHUHIMIBI;, HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATH (pU3NUecKre BETNUUHBI
u (opMyIibl, HEOOXOAUMBIE JJISl €€ PELIeHUs, IPOBOJANUTH PaCcUeThl
U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAuYeHUs (U3NYECKOil
BEJIMYMHBI; pelllaTh KaueCTBEHHBIE 33/1a4H, BHICTpAnBas JIOTHYECKU
HENPOTUBOPEUYMBYIO IIETMIOYKY PpacCyKIEHUH C OINopod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS.

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

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

- c(OPMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HayKd M OOIIECTBEHHON MpaKTHUKH, 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, HJEaJNbHBIA Ta3; MOJIEIM CTPOCHUS TIa30B,
KUIKOCTEH M TBEPABIX Te€J, TOYEUYHBIN JJIEKTPUUYECKHN 3apsl,
slepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa 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 CPEACTBA B3aUMOJCHCTBUS MEXAY JIIObMU
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 |
WHTEPIIPETANNIO HHPOPMAIIMK PA3TUIHBIX BHIOB B (GOpM
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, KOMMYHUKATUBHBIX U OPTraHU3AllMOHHBIX
3aa4 ¢ coOMroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUs], TPABOBBIX
U OTHYECKUX  HOPM, HOpPM  HMH(OpMaIMOHHON
0€30I1aCHOCTH;

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

OTHOILIEHHIO K (pU3NYecKOi MH(OpMAINH, TTOITY4aeMON U3 Pa3HBIX
MCTOYHHMKOB, YMEHHMH HCIOJIb30BaTh HU(PPOBBIC TEXHOJOTHUH IS
MOUCKA, CTPYKTYPHPOBAHUSA, HMHTEPIPETALMH U MPEICTABICHHS
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 (pu3mueckoil HHPOpMaIuH, MMOJIy4aeMoil U3 pa3HbIX
CoOCTBEHHOE - CIOCOOHOCTH OICHWBATh CHUTYallMI0 M TPHHAMATh | HCTOYHUKOB, YMEHHUI WCIIOIb30BaTh IH(POBBIE TEXHOJIOTHU IS
npoheccuoHaIbHOE U | OCO3HAHHBIE pEIICHHS, OPUEHTUPYICh 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, ucross30Bath | OBiageHue YHUBEPCAIbHBIMU PErYJISTUBHBIMU




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

JICUCTBUSIMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITEJIbHO  OCYIIECTBJISATH  ITO3HABATEIBHYIO
NeSITeIbHOCTh,  BBISBJISATH ~ MPOOJIEMBI,  CTaBUTh U
dbopMynTupoBaTh COOCTBEHHBIE 33]]a4i B 00Pa30BATEILHOM
NEeSITETbHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CAMOCTOSITEJIBHO COCTABIIATH IJIaH PEIICHHSI TPOOJIEMBI C

y4ETOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocoOCTBOBaTh  (DOPMUPOBAHHIO W MPOSBICHUIO
IIUPOKOM 3pyIUMIMM B pa3HbIX oOONaCTAX 3HAHMH,
NOCTOSTHHO ~ TOBBIIIATH  CBOW  0Opa3oBaTeNbHBIA U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCHOJNb30BaTh IpHEMbl pediaeKcuu i  OLEHKH

CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;
- YyMETb OLEHMBATb PUCKU U CBOEBPEMEHHO INPUHHUMATH
peneHus 0 X CHUKEHHUIO

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

JIn4HOCTHBIE pEe3ynpTaThl JOJDKHBI OTpPa)XkaTb B YACTH
LEHHOCTH HAYYHOT'O TTO3HAHUS:

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

MeranpenMeTHble  PE3yabTaThl  JOJKHBI  OTPa)KarTh:
OsazexHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cOBMeCTHasl I€SITEIbHOCTb:

- IOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U
UHAUBUAYaAJIbHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JECHCTBHH C
y4eTOM OOIIMX HMHTEPECOB M BO3MOXXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

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

IIP6 10. OsBnaneHue yMmMeHMAMH paboTaTh B Tpynme cC
BBITIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IJIAaHUPOBAThH
paboTy Trpynmbl, pPalUOHAIBHO paclpeneisITh IesTeIbHOCTh B
HECTaH/IapTHBIX CUTYallUsX, aJleKBaTHO OLICHWBATh BKJIAJ KaXJ0Tr0O
U3 YYaCTHUKOB I'PYIIIBI B pellIeHHe paccMaTpuBaeMoi poOIeMBI.




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

-OCYILECTBJIATH IO3UTUBHOE CTPATETNYECKOE MIOBEICHUE B

BKJIQJla W  KaKIOTrO
o0muii  pe3ynbTaT 1o

pa3IMYHBIX  CHUTYyalUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATHUBHBIM.

OsgnajgcHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYrUX JOAeH:
- 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:

- DCTETHUYECKOE OTHOLIEHHE K MHUPY, BKIKOYasi dCTETUKY
ObITa, HAYYHOIO M TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLICHUH;

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

MeranpeameTHble  pe3yibTaThl  JOJDKHBI  OTpaXKaTh:
OsmageHne YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:
a) oOIieHue:

- OCYHICCTBJIATb KOMMYHHKAIIUHU BO BCCX C(bean KHU3HU,

ITP6 1. ChopMupoBaHHOCTb MNPEACTABIEHUN O POIM M MECTe
(GU3UKN U aCTPOHOMUHU B COBPEMEHHOM HaydyHOUW KapTHHE MHpa, O
cucreMooOpa3symomneil ponu QUMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U 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 Hay4dHO-
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:

- chOopMUPOBAHHOCTH  JKOJOTMYECKOW  KYJBTYpHI,
IIOHMMAaHHE BIIMSTHUS COLIMATILHO-DKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHOM M COLHMAIBHOU
Cpenpl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHHWE U  OCYLIECTBICHHE JIEHCTBUH B
OKpPYKalIlleW cpeAae Ha OCHOBE 3HAHUSA  LeJleHd

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

I1P6 8. CdopMHUpPOBaHHOCTH YMEHHS MPHUMEHSTH IOJyYCHHbIC
3HAHMSA I OOBSICHEHHMS YCIOBHH TIPOTEKaHUS (QHU3MYECKUX
SBIICHUN B MPHUPOJEC M JUIA MPHHATUS NPAKTUYECKUX DPEUICHUN B
MOBCETHEBHOM KM3HM JUIg oOecrieueHus Oe30MacHOCTH IIPH
oOpamieHUd ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKUMHU
YCTPOMCTBAaMH, COXPAaHEHUS 3/10pOBbS M COOJIIOACHUS HOPM
HKOJIOTMYECKOr0 MOBEACHUS B OKpYXKAIOWIEH cpeie; MOHUMAaHUE
HEOOXOMMOCTH MPUMEHEHHSI JOCTHKECHUH (DU3NKU M TEXHOJIOTHM
JUTS PallMOHATIBHOTO TMPHPOJIOTIOIE30BAHMS.
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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 conepmanne4 95
B T.4..

TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
8 mM.4. NPopheccUoOHAIbHO 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)
denepanpHOll 00pa3oBaTENLHON POrpaMMBI CPETHEro 00IIero 00pa3oBaHUsl, yTBEPKICHHON MpHUKa3oM MUHHCTEpCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pegaxkuuu Ilpukaza Munnpocsemenust Poccun ot
9 okTs0pst 2024 . N 704).

[IpodeccronanbHO OPUEHTUPOBAHHOE COJIEPKAHKE PACTIPEEIICHO MO pa3AenaM (TeMam).

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

®opmupyemMbie 0011IHE

HaumeHnoBanue Cozepskanue yueGHOro MaTepuana (OCHOBHOE H NPOQeCCHOHATLHO OPHEHTHPOBAHHOE) , Obnem "
pa3esioB U TeM Ja0opaTopHble U MPAKTUYECKNE 3aAHATHS, IPUKJIATHONH MOXYJIb (PU HAJTMYNH) Hacos npodeccuoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
1 cemecmp

Paznen 1. ®u3uka M MeTO/1bI HAYYHOTO O3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOTro MaTepuaJa:
Ou3uka - Hayka O mpupoae. Hayunele MeToabl TO3HaHMS OKpyKaromero mupa. Pomib
OKCIEPUMEHTAa W TEOPUU B TPOIECCe TMO3HAHUSA MPHUPOALL. IDKCHEPUMEHT B (PU3HKe.
MonenupoBanue Gpu3ndeckux sABIeHUN U nporeccoB. Hayunsie runote3bl. @uznyueckue 3aKOHbI 2 OK 03
U TeopuH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpuHIMN coorBeTcTBHs. Ponb m OK 05
MecTo (pu3uku B (POPMUPOBAHUU COBPEMEHHOM HAay4YHON KapTHHBI MHUpPA, B MPAKTUYECKOM
NEeITEeIbHOCTH JII0IEH
CamocrosiTesibHast padoTa odyuarommuxcs Nel 1
3anosiHeHue Tabauibl «MeTo 1bl HAYYHOT'O MO3HAHUS»

Pa3nes 2. Mexanuka 21

Tema 2.1. Kunemaruka Coaep:xanue y4eOHOro MaTepmuaJa: OK 01
MexaHn4ueckoe JABHXXCHHUC. OTHOCHUTENBLHOCTE MEXAHUYECKOTO JABMOKCHUS. Cucrema oTCUeTA. OK 02
Tpaextopust. Ilepememienne, ckoOpocTb (CpeiHsiss CKOPOCTb, MIHOBEHHash CKOPOCTb) U OK 04
YCKOpEHUE MaTepualbHOM TOYKH, MX MPOEKIMU Ha OCH CUCTeMbl KoopauHar. CioxkeHue 3 OK 05
MIEPEMEILIEHUI U CIIOKEHUE CKOpocTed. PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE OK 07
nBukeHue. ['paduku 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTU U MepeMelIeHUs IK%3.1

MaTepuaIbHOW TOUYKH OT BpeMeHU. CBOOOAHOE mMajeHue. YCKOpEeHHE CBOOOHOTO MajeHHUS.
KpuBonuneliHoe nBrxeHue. J[BUkKeHHEe MATepUaIbHOM TOYKH MO OKPYKHOCTH C MOCTOSTHHOW

" O6pazoBaTenbHast OpraHU3aIHs BIPAaBE CAMOCTOSTENHHO OMPEICIIATH MTOCIEI0BATEIPHOCTD H3yUCHHS PAa3AeoB i TeM, BXOIAIIMX B HHX, 4 TAKKE MepepacipenesTh KOTHIeCTBO
4acoB JJIsl OCBOCHHsI OOyYaloUIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHMKH (OPMUPOBAHUS MPEJAMETHBIX PE3YJbTATOB, OOLIMX W NPOPECCHOHATIBHBIX KOMIETEHIINH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYIrMMH y4eOHBIMU AUCIUILIMHAMHI 00I1e00pa3oBaTeIbHOTO U 00IIeTpoheCCHOHAIBHOTO IHUKIOB yuebnoro miana OIT CIIO.
8 [IK ®I'OC CITO criennanbHOCTH TOIKHBI GBITh OTpaXKeHBI B COJIEP)KaHUN yU4eOHOTO MaTepuaa.
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0 MOJYJII CKOPOCTBIO. VYTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepmon u dactorta
obpamienus. LleHTpocTpeMuTeNnbHOE yCKOpeHUe. TexHuueckue ycmpoucmea u npakmuyeckoe
npuMeHerue: CRUOOMemp, O8UNCEHIUE CHAPO08, YenHble U peMeHHble nepedadu ™

IIpakTnyeckoe 3ansaTue Nel
M3yuenune NBMKEHUS Tesa, OpOLIEHHOTO TOPU30HTAIBHO

CamocrosiTesibHas padora odyyarommxcs Ne2
3anonHenue Tabmuubl «lIpsMonMHENHOE pPaBHOMEpPHOE [BHXXEHHE U IPSIMOJIMHEHHOe
PaBHOYCKOPEHHOE JIBUYKEHUE

Tema 2.2. JIlunamMuka

Conep:xanue yueOHOro MaTepuasa:

[Ipunnun otHocurensHOCTH ['amwiies. IlepBeil 3akoH HerotoHa. MHepuuaibHbIE CUCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepniozunmu cui. Bropoil 3akon HerooToHa miis
MaTepUaIbHOW TOUKM B MHepuuainbHoi cucteme orcuera (MCO). Tperuii 3akon HeroToHa 11
MarepualbHBIX TOYEK. 3aKOH BCEMUPHOro TAroteHus. Cuna TsokecTu. [lepBas xocmuyeckas
ckopoctb. Cuna ympyroctu. 3akon ['yka. Bec tenma. Tpenue. Buabl Tpenus (mokos,
cKousbkeHus1, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKOIBKEHUS U CUjla TPEHUS
nokosi. Koadpdumment tpenus. Cuiia CONMPOTHBIICHUS TIPH JBIKEHUM Tella B KUIKOCTH HWIIH
raze. [locTynarenbHoe U BpalaTelbHOE JBIKEHHE aOCONIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCUTENbHO Ocu BparmieHus. [lneuo cumbl. YcmoBus paBHoBecus TBepaoro tena B MCO.
Texuuueckue ycmpoucmeéa u npaKkmuyeckoe HpUMeHeHue: NOOWUNHUKU,  OBUNCEHUE
UCKYCCMBEHHbIX CNYMHUKO8 ™

IIpakTnyeckoe 3ansaTue Ne2
W3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH MOJ IEHCTBUEM HECKOJIBKHUX CHII

JlabopaTopuas padora Nel
HccnenoBanue ycinoBuid paBHOBECHS TBEPJIOTO Tella, HMEIOIIET0 OCh BPaIlCHHS

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

Tema 2.3. 3aKOHBI
COXpaHeHMs B
MeXaHUuKe

Conep:kanue yuyeOHOro MarepuaJa:

Mexannueckasi pabota U MOIIHOCTh. Kunetnueckas sueprus. [loreHnnanpHas sHEprus. 3aKoH
COXpaHEHHUs MeXaHU4YecKoi sHepruu. PaboTa cumbl TshkecTH U cuiibl ynpyroctd. [Ipumenenue
3aKOHOB coXxpaHeHus. Vcronbp3oBaHHe 3aKOHOB MEXaHUKU JUIS OOBSICHEHUS JBUKCHHS
HeOeCHBIX Tell H IJi1 pa3sBUTUA KOCMHYCCKHX HCCH@HOB&HHﬁ, T'paHUIBl TMPUMCHUMOCTHU
KJIACCMYECKOH MexaHWKu. VMmynsCc MaTepuaabHOW TOYKH (Tena), CHCTeMbl MaTepUalbHBIX

15




To4yeK. MIMITylibC CHJIBI M1 U3MEHEHHE MMIyJbca Tena. 3aKOH coxpaHeHus ummyibca B MCO.
PeaktuBHOe nBmkenue. Pabora cunbl. MomHocTh  cwibl. KuHertnueckas — sHeprus
MaTepuaibHOW Touku. Teopema 00 H3MEHEHMM KuUHeTHYecKoW sHepruu. lloTeHuumanbHas
sHeprus. lloTeHumanbHas »HEpPrus ymnpyro aehopMupoBaHHON mnpyxuHbl. [loTeHnuanpHas
SHeprus Tena BOIM3M noBepxHocTH 3eMid. [loTeHImanbHble 1 HenoTeHIMaIbHbIe CUIIbl. CBsI3b
paboThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOH SHEprHH CHCTEMBI Teil. 3aKOH
COXpaHEHMsI MEXaHUUECKOM dHepruu. Ynpyaue u neynpyaue cmoaknoseHus ™

IIpakTnueckoe 3ansaTue Ne3

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPHUMEHEHHE: BOJOMET, KOIep, MPYKUHHBINA 2
MUCTOJIET, IBUYKEHNUE NCKYCCTBEHHBIX CITYTHHUKOB U PAKET
JlaGoparopHnasi padora Ne2 2
WccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHUYECKON YHEPTUU Tejla
CamocrosiTesibHas padoTa o0yuaromuxcs Ned 1
Pemenue 3agau

Pa3znea 3. MoJjiekyJsipHasi GM3NMKa ¥ TEPMOTHUHAMHUKA 21

Tema 3.1. OcHoBbl | Conepxanue y4eOHOro MaTepuasa:

MOJIEKYJISIPHO- OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUM W HMX ONBITHOE OOOCHOBAaHHE.

KHHETHYeCKOH TeOpuun BbpoynoBckoe naBmwxkenue. Juddysus. Xapakrep ABMKEHHUS € B3aUMOJEWUCTBUS YaCTHII
BelecTBa. Mojed CTPOCHHS Ta30B, JKUJIKOCTEH W TBEPABIX TeI U OOBSICHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u pa3mepsl Moiekyid. KonudecTBo BeliecTBa.
[TocTostnnast ABoraapo. TemmoBoe paBHoBecue. Temmeparypa u ee wusmepenue. Illkana OK 01
temneparyp Lenbcus. Mogens wupeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO- 3 OK 02
KMHETHYECKON TEOpUM WUcabHOrO rasza. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu OK 03
KMHETUYECKON SHEpPruM TEIUIOBOTO JABWXKEHHUs 4vactull rasa. lllkama temmnepatyp KenbBuna. OK 04
l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa-Kmaneiipona. 3akon JlampTona. M3omporeccsl B OK 05
UJealbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHUE OK 07
M30MPOIIECCOB: HM30TEepMa, H30Xopa, m3obapa. Texwuueckue ycmpoticmea u npaKmuyeckoe K 3.1
npumeHenue: mepmomemp, bapomemp
IIpakTuyeckoe 3ansiTue Ne4 1
N3mepenne macchl BO3/1yxa B KJIACCHON KOMHATE
JlabopaTopHas padora Ne3 5

W3y4yeHune n3obapHOro mporecca
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CamocTrosiTesqibHasi padora o0yuarommxcs NeS
3anonaenue Tabmuibl «M30mporeccs)

Tema 3.2. OcHOBBI
TePMOJAMHAMUKH

Conep:kanue yuyeOHOro MaTepuaJa:

Buytpennss sneprus. Pabora u temonepenaya. KoauuecTBo TemoTsl. Y paBHEHUE TEIIOBOTO
Oamanca. IlepBoe Hawano TtepmoauHamMuKu. AjuabaTHbelii nponecc. Bropoe Hauao
tepmoauHamuku. Termosbie npurarenu. KIIJ[ temnoBoro nBurarens. OxpaHa HOpUPOJBL.
TepmoauHamMuueckass cuctemMa. BHYTpeHHsSII HHEprus TEpMOJAMHAMUYECKOHM CHUCTEMBI H
crocoObl ee m3MeHeHus. KomndecTBo TeIIoThl U padoTa. BHYTpEeHHSISI SHEPTUsl OJJHOATOMHOTO
uJeanbHOro rasza. Buael Temsonepenauu: TEIJIONPOBOAHOCTb, KOHBEKIUS, W3IIyYEHHE.
VYnaenpHas TemioeMKOCTh BemecTBa. KoauuecTBo Temnotsl npu temionepenade. [lonstue o6
anunabatHoM mponecce. IlepBblii 3akoH TepMoauHaMUKU. [IpuMeHeHHEe MepBOro 3aKoHa
TePMOJUHAMHUKHN K u3omporeccaM. ['paduyeckas nHTEprnpeTamys padoTel ra3a. Bropoii 3akoH
TepMoauHamMuku. HeoOpatumocTh mpoueccoB B mpupoze. TerioBble MamuHbl. [IpuHIMIIBI
JEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanms SHEPTUU B TEIUIOBBIX MamuHaxX. KoadduimeHt
MoJie3HOro JedcTBust TerioBod Mammubl. [ukn KapHo u ero xoddduimieHT mosae3Horo
NecTBUS. OKOJOrMYecKHe MpoOJeMbl TEIJIOIHEPreTUKU. Iexuuueckue ycmpoucmea u
npakmuyeckoe npumMeHeHue: 08ueamesb GHYMPEHHe20 C20panus, OblMoeol X0A00UNbHUK,
KOHOUyuouep ™

JlabopaTopnasi paGora Ne4
W3mMepeHue yienbHON TEI0EMKOCTH

CamocrosiTesbHast padora o0y4yarommuxcs Ne6
Pemenne 3anau

Tema 3.3. Arperarnsbie
COCTOSIHUSI BellecTBa U
(hazosbie nepexoanl

Conep:xanue yueOHOro MaTepuasa:

[TapooGpazoBanue u kouaeHcarus. Mcnapenwe u kunenue. AOCONIOTHAS M OTHOCHTENIbHAS
BIQXXHOCTh BO31yxa. HackllieHHBIN map. YenbHas TeminoTa mapooOpa3oBaHUs. 3aBUCUMOCTD
TeMIIepaTypbl KUIIEHUsI OT naBiieHus. TBepmoe Teno. Kpucrammuueckue u amopdHbie Tena.
AHM30Tponus CBOMCTB KpuctauioB. Kunkue kpuctaibl. COBpEeMEHHbIE MaTepHalIbl.
[InaBnenne W KpucTayu3anus. YJenbHas TerioTa TuiaBnenus. Cyonumanus. Ypasnenue
menioeoeo bananca™

IIpakTHyeckoe 3ansaTHe NeS
Texnuueckue ycmpoucmea U npaKxmuideckoe npuMeHeHue: 2ucpomemp U HNCUXpomemp,
Kanopumemp,  MeXHONA02UU  NOJYYEeHUs COBPEMEHHbIX — MAamepuanos, 6 MOM  YUCile
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HAarnomamepuauloe, u HanomexHoao2uu™

JlaGopaTopHasi paGora NeS

OnpezeneHrie BIaKHOCTH BO3yXa 2
CamocrositesibHast padoTa o0y4yarommxcst Ne7 1
3anonHeHre Tabauibl «ArperaTHble COCTOSIHHSI BEIECTBAY
Pa3nen 4. DjeKTpoAMHAMUKA 25
Tema 4.1. | Conep:xkanue y4eOHOr0 MaTepuaja:
DJIeKTPOCTATHKA Dnektpuszanus Tell. JNeKTpudeckuid 3apsai. [[Ba Buaa snexkrpuyeckux 3apsaos. [IpoBoaHukw,
OUDJIEKTPUKA M TOJYNPOBOJHUKHU. 3aKOH  COXpPAaHEHHUS  dJJIEKTPUUECKOro  3apsija.
B3aumopeiictBue 3apsiaoB. 3akoH Kynona. TodedHbIN 3JEKTpUYECKUM 3apsl. DIEKTPUUIECKOE
nosie. HanpspbkeHHOCTh 35ekTpuyeckoro nodist. [IpuHnun cynepno3uuuu 3JeKTPUYECKUX MOJeH. 3
JIMHUM HaNpPsDKEHHOCTH 3JIEKTpUYecKoro mnois. PabGora cui 31eKTpoCTaTUYecKOro MoJisl.
[Torenuuman. PasHocts noreHuumanoB. [IpoBONHUKM M AUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM
nosie. /uanekrpudeckas MPOHULIAEMOCTb. DJIEKTPOeMKOCTh. KoHaeHcaTtop. DneKTpoeMKOCTb
TJIOCKOTO KOHJICHCATOpa. DHepaus 3apsiceHHo20 KoHoeHcamopa ™
IIpakTuyeckoe 3ansaTue Ne6 OK 01
Texnuueckue ycmpoucmea U NpaKmMudeckoe nNpuMeHeHue: 3J1eKmMpPOCKOn, 2JeKmpomemp, 1 OK 02
neKmpocmamuyeckas — 3auumad, 3azemieHue  21eKmponpubopos, KOHOeHcamop™, OK 03
KOIMPOBAJIBHBIN anmnapar, CTpyWHBIN NPUHTEP OK 04
CamocrosiTesibHast padora Ne§ 5 OK 05
Pemenne 3anau OK 07
Tema 4.2. Iloctrosinnbiii | Conep:kanue yueOHOro MaTepuasa: K 3.1
JIEKTPUYECKU I TOK. | DIEKTPUUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mcrounuku toka. Cuna '
Toxkm B  pasauubix | Toka. [locTosHubi TOK. Hanpspkenme. 3akoH Oma Ui ydacTka LENH. OJIEKTPUYECKOE
cpenax CONPOTHUBIIEHUE. YIETbHOE CONpPOTUBJIEHHE BelmiecTBa. [locrmenoBarenbHoe, MapalljiesibHOE,
CMEIIaHHOE COeIMHEHHE MPOBOAHMKOB. PaboTra snexkTpuyeckoro Toka. 3akoH Jlxoyns-JIeHua.
MOIHOCTh 3JIEKTPUYECKOrO0 TOKAa. DJIEKTPOABWXKYIIAs CHJIA U BHYTPEHHEE COINPOTHBICHHUE 4

HMCTOYHMKA TOKa. 3akoH OMa s NOJHOM (3aMKHYTOM) anekTpuueckoil nenu. Koportkoe
3aMbIKaHUE. DJIEKTPOHHAS TPOBOJUMOCTH TBEPIBIX METAJIOB. 3aBUCHMOCTH COMPOTHUBIICHHS
METaJUIOB OT Temneparypbl. CBEepXIPOBOJIUMOCTh. DIIEKTPUUECKUN TOK B BakyyMme. CBoHCTBa
ANEKTPOHHBIX TyukoB. [lomympoBomnuku. CoOOCTBEHHass H TPUMECHAs MPOBOAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p-N-nepexona. [lonynpogoonuxosvie npubopsl. Inekmpuieckuil
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MOK 6 pacmeopax u pacniaéax 9nAeKmpoiumos. INeKmposumudeckas OucCoyuayusl.
Onexmponuz. Onekmpuueckuti moxk 6 easax. CamocmosmenvHulll U HecaMOCMOsMeENbHbLU
paspso. Monnus. [lnasma*

IIpakTuyeckoe 3ansaTue Ne7
Texnuueckue ycmpoticmea u npakmuieckoe npuMeHeHue. amMnepmemp, G01bmMemp, peocmam,

UCMOYHUKY MOKA, DNeKMPOHAZpesamenbHble Npubopbl, dIeKMpoocsemumenbHvle npudbopbi, 1
mepMoMemp — CONPOMUGIEHUs,  BAKYYMHbIL — OUOO,  MepMUcmopvl U  Gomopesucmopbwi,
NOTYNPOBOOHUKOBBII OUO0O, 2AIbBAHUKA™
JlaGoparopHasi padora Ne6
N3ydeHne cMEIaHHOrO COETUHEHUS PE3UCTOPOB 4
JlaGoparopHasi padora Ne7
W3mepenue 3eKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS
IlpomexxkyTounas arrectamus (inddepeHUPOBAHHDII 3a4eT)
| cemecTp:
MaKCHMAaJbHas HArpy3Ka: 60
o0si3aTe/IbHAsI HATPY3Ka: 51
JIEKIIUHU: 29
NPaKTH4YeCKUe 3aHATHUS: 8
J1adbopaTopHbie padoThI: 14
CaMoOCTOsITeIbHAsA padoTa 9
2 cemecmp
Tema 4.3. MaruutHoe | Cogep:xkanue yueOHOro MaTepuaJia:
noJjie. IloctosiHHBIE MarHuTHL. B3anmoaeicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe moisie. Bektop
DJIEeKTPOMarHUTHasA MarHuTHOM WHAYKIUHU. lIpyMHOMO Cyneprno3unuy MarHUTHBIX TOJeH. JIMHMM MarHuTHOW OK 01
HHIYKIUS nHAykuuu. KapTvHa NMHUNA MarHUTHOM MHAYKLIMM IOJISA IOCTOSIHHBIX MarHUTOB. MarHuTHoe OK 02
I10JI€ MPOBOJHUKA ¢ TOKOM. KapThHa JIMHMNA MHIYKIWA MAarHATHOIO IOJS JJIMHHOTO MPSMOTO OK 03
IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O NPOBOJHHMKA, KaTylIKH C¢ TOokoM. OmbIT Opcrena. 3 OK 04
B3anmoneiictBue npoBOIHMKOB ¢ TokoM. Cuia Ammepa, ee MoAylb W HampasieHue. Cuia OK 05
JlopeHua, ee Monaylb M HampapieHue. JIBM)KEHHME 3apsDKEHHOM YacTULBI B OJHOPOJHOM OK 07
MarHuTHOM Tnonie. Paborta cunbl Jlopenua. SIBneHue snekTpoMarHUTHOW MHAYKIMH. [loTok IIK 3.1

BEKTOpPAa MarHUTHON MHAYKIIUU. DJIEKTPOABUKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nanaykiuu @Dapanes. BuxpeBoe siekTpuyeckoe moje. DIeKTPOABHKYINAsS CHJIa WHAYKIINU B
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MIPOBOJHUKE, JBUKYIIEMCS MMOCTYNATEIbHO B OAHOPOAHOM MarHuTHOM mofie. [IpaBuno Jlenna.
NHnykTUBHOCTD. SIBIEHUE CAaMOMHAYKIIMU. DJIEKTPOABMKYIIAS CUJIa CAMOUHAYKIIUU. DHepaus
MASHUMHO20 NOJISL KAMYWKU C MOKOM. DINeKmpoMasHumuoe noie*

IIpakTnyeckoe 3ansaTue Ne§
Texnuueckue  ycmpoucmea U  NPAKMUYECKOE  NPUMEHEHUue:  NOCMOsHHblE — MASHUMbL,

INEKMPOMASHUMDbL, INeKMPOOBULAMENb, YCKOPUMENU INEMEHMAPHBIX Yacmuy™, UHIYKIUOHHAS .
1eyb
JlabopaTopHasi padora Ne§
HccnenoBanue AecTBUS OCTOSHHOIO MarHUTa Ha paMKy € TOKOM 4
JlabopaTtopHasi padora Ne9
V3ydenue siBIeHUs! 3JIKTPOMArHUTHON MHAYKIIUU
CamocrosiTesibHas pabora odyuarommxcs Ne9 9
Pemenue 3agau
Pa3nen 5. Kosiebanusi U BOJIHBI 23
Tema 5.1. Mexannueckue | Cogep:xkanue yueOHOro MaTepuaJia:
U suaexkTpomarauTHble | KonebarenbHas cuctema. CBoOOAHBIE MexaHUUecKue kojeOaHus. ['apMonnueckue kojaeOaHus.
KoJIeOaHus Ilepuon, vacrora, ammuutyna U (asa xoneOanuil. [IpyxuHHBIN MasTHUK. MaremMaTH4yecKuit
MasiTHUK. Y paBHEHUE rapMOHUYeCKHX Kosebanuil. [IpeBpalienne sHeprun Mpu rapMOHUYECKUX
koneOanusx. KonebarenbHblii KOHTYp. CBOOOAHBIE AIIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeadbHOM  Koyie0aTelnbHOM  KOHType.  AHAJIOruss  MeXAy  MEXaHHYeCKUMH U
ANEKTPOMAarHuTHEIMU  Konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHMs] IHEPrHMH B 5 OK 01
uaeadbHOM KosiebaTenbHOM KOHType. llpeacraBieHune o 3aTyXaommxX KoJeOaHMSX. OK 02
Brinyxnennsie MexaHuueckue Kosebanus. Pe3oHanc. BbIHYXJACHHBIE 3JIEKTPOMarHUTHBIC OK 04
konebanus. Ilepemennslii Tok. CuHycouanbHbI NEPEMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO OK 05
TOKAa. AMIUTUTYIHOE M JIEUCTBYIOIIEE 3HAUYCHHE CUJIBI TOKAa W HampspkeHus. Tpanchopmatop. OK 07
ITpou3BoacTBO, Tiepenada U MOTpedICHUE AIIEKTPUUECKON SHEPTUH. JKono2uyecKue pucku npu IIK 3.1
npouzeoocmee  anekmpudeckol sHepeuu. Kynemypa ucnonv3osanus snexkmposnepeuu 6
NOBCEOHEBHOU HCU3HU ™
IIpakTHyeckoe 3ansaTHE N9
Texnuueckue ycmpoucmea u NpaKmMuiyeckoe npuMeHeHue: 3NeKMPUYecKull 360HOK, 2eHepamop 1
nepemMenHo20 MoKa, TUHUU d1eKmponepeday™
JlaGoparopuas padora Nel( 2
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HccnenoBanue mepeMEHHOTO TOKA B IIETH M3 TIOCIIEIOBATEILHO COSAMHEHHBIX KOHIEHCATOPa,
KaTYyIIKU M PE3UCTOpPa

CamocrosiTesbHasi padora o0yuarommxcs Nel(
Pemenue 3agau

Tema 5.2. Mexannueckue
i 3JIEKTPOMATHUTHbIE
BOJIHBI

Conep:kanue yuyeOHOro MaTepuaJa:

Mexanuyeckue BOJIHBI, yCioBHsS pacnpoctpanenus. [lepuon. CkopocTh pacmpocTpaHEHUs U
muiHa BojHbL  [lomepeunsle W mponosibHble BosIHBL.  MHTepdepeHuuss u  audpaxius
MEeXaHW4YeCKuX BOJIH. 3BYK. CkopocTh 3Byka. ['poMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.
DONEeKTPOMarHuTHbIE BOJHBL. YCJIOBUS M3JyYEHHs] SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opuenrtanus BektopoB E, B, v B anexTtpomaruutHoil BosiHEe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaX€HUE, MpelloMIIeHue, moispu3anus, audpakaus, uHTepdepenuus. CKOpOCTh
AJIEKTPOMAarHUTHHIX BOJH. [lIkasa »neKTpoMarHuTHEIX BOJH. [I[puMeHEHHE 3JEeKTPOMArHUTHBIX
BOJIH B TexHUKe © ObiTy. I[lpuHmMOBI pamuocBsizu u TeleBUAeHUA. Pamuonmoxarus.
DnexmpomacHummnoe 3azpsaznenue okpyscaoujell cpeovt ™

IIpakTuyeckoe 3ansatue NelQ
Texnuueckue ycmpoticmea U NpaKmuyeckoe npuMeHeHue: MY3bIKAIbHbIE HWHCTPYMEHTHI,
VILbMPAazeyKosas OUASHOCMUKA 6 MmexHuKe™ W MeIWULMHe, pajaap, PaJuoONpUEMHUK, TENEBH30D,
aHTeHHa, TenedgoH, CBU-neun

CamocTosiTe1bHasi padoTa o0yuarommxes Nell
CocraBneHue mioccapusi ¢ OHpPEAENeHUsIMH MO TeMe «MeXaHMYeCKue M IEKTPOMAarHUTHbIE
BOJIHBI»

Tema 5.3. OnTuka

Conep:xanue yueOHOro MarepuaJa:

I'eomerpuueckas ontuka. [IpsMonrHetHOE pacipOCTpaHEHUE CBETa B OHOPOAHOM cpene. JIyu
cBera. ToueuHslil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHue
n300pakeHuil B IUTOCKOM 3epkaie. [IpernomiieHne cBera. 3aKOHBI TIPEIOMJICHHUS CBETA.
AOcomoTHBIN moka3aTens npenomiieHus. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yron
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucmnepcus cBera. CroxHbIN coctaB O6emoro ceta. LIBer.
Cobwuparorue U pacceuBaroniie JTUH3bL. ToHKas JrH3a. DOKYCHOE PACCTOSIHHE W ONTHYECKAS
cwia TOHKOM nuH3bL. [locTpoeHne M300pakeHUld B COOMPAIOIIMX W PACCEHBAIOIIMX JHH3aX.
@opMyna TOHKOM JHMH3BL. YBeIW4YeHWe, JaBaeMoe JuH30W. Ilpenmensl npuMmeHMMOCTH
reoMeTpuueckoil ontuku. BomHoBas ontuka. HMuTtepdepenius cBera. KorepeHTHbIE

WCTOYHUKU. YCIOBUS HAOMIONEHUS MAaKCHMYMOB M MHHHMYMOB B HHTEp(EpEHIIMOHHON
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KapTUHE OT ABYX CHMH(A3HBIX KOT€PEHTHBIX UCTOYHHMKOB. J(udpaxuus cBera. Judpakumnonnas
peuieTka. YcioBHe HAONIOJCHUS TJIABHBIX MAKCUMYMOB TPH IMaJICHUU MOHOXPOMATHYECKOTO
cBeTa Ha MU PAKIMOHHYIO pemeTky. [lonapuszayus ceema™

IIpakTnyeckoe 3ansaTue Nell

Texnuueckue ycmpoucmea u npaKmuyeckoe HnpuMeHenue: OYKU, Jayna, (oToamnmapar, 1
MPOEKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, B0JOKOHHAS onmuka™, audpaxiumoHHas
peleTKa, NoJsIpou
JlabGopaTopHas padora Nell
Omnpenenenue nokasarens MpeJoMICHUs CTeKIIa
4
JlaGopaTopHnas padora Nel2
VccnenoBanue cBOMCTB M300paskeHUH B JIMH3AX
Pa3nes 6. OcHOBBI clIeNIMAIbHON T€OPUU OTHOCHTEJIbHOCTH 3
Tema 6.1. OcHoBbl | Conepxanue y4eOHOro MaTepuasa:
TEOpPUH I'paHnubpl NPUMEHMMOCTH KJIACCMYECKOM MexaHukH. llocTymarsl crienualbHONW TEOpUHU OK 01
OTHOCUTEJIbHOCTH OTHOCHUTEJIBHOCTU: WHBAapUAaHTHOCTb MOJYJsS CKOPOCTHM CBeTa B BaKyyMe, MPUHLUI 2 OK 02
OTHOCUTENBHOCTH DWHINTeHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMe/JICHUE BPEMEHH U OK 04
COKpaIllleHHe JJIMHBI. DHepIrus U UMITYJIbC PEIATUBUCTCKOM YacTHiibl. CBA3b MACChl C dHEprHen OK 05
Y UMIYJIBCOM PEJIITUBUCTCKON YaCTUIbl. DHEPTUs MOKOsI CBOOOTHOM YaCTUIIbI OK 07
CamocrosiTesibHast padoTa odyuarommxcs Nel2 1
Pemenue 3anau
Pasznen 7. KBanToBas pusnka 14
Tema 7.1. Daementsl | Conep:kanue yueOHOro MaTepuasa:
KBAaHTOBOW ONITHUKH ®oronsl. Popmyna [lnanka cBs3u sHEpruu (GOTOHA C €ro 4acTOTOH. DHEprusi U HMITYJIbC
¢orona. OtkpeiTue u wucciaenoBanue ¢orodpdexra. Omneitel A.I. CrosneroBa. 3aKOHbBI OK 01
dbotorddekra. YpaBuenue DiHmTeHa s potodrddexra. «KpacHas rpanuna» Gorodddexra. 2 OK 02
Nasnenue cera. Omnbitel ILH. JlebeneBa. Xummueckoe JAcicTBHE cBeTa. 1exuuueckue K 04
ycmpoucmea U npaKkmuueckoe npumeneHue: Qomosnemenm, @Gomooamuux, COJIHEYHAs 81{ 05
bamapes, c6emoouoo™
OK 07
CamocTosiTebHast padora Nel3
2 IK 3.1
Pemenue 3agau
Tema 7.2. Ctpoenue | Coaep:xkanue yueOHOro MaTepuaJia: 3
aToma Mopens atroma Tomcona. OneiTel Pesepdopna no paccesnuto yactuil. IlnmanerapHas mMozenb
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atoMma. [locrynarel bopa. M3nydyenue u normiouieHrue GOTOHOB MPH MEPEXoie aromMa ¢ OJHOrO
YPOBHSI 3HEpruu Ha Jpyroid. Buzasl cnektpoB. CnekTp ypoBHEH 3HEPrMHM aToOMa BOJOPOAA.
BonnoBeie cBoiictBa wactuill. Boaubl ge bpoitnsg.  KoprnyckyispHO-BOJHOBOM JIyaslM3M.
CrioHTaHHOE W BBIHY)XJEHHOE n3nydeHue. Judpaxius 351eKTpoHOB B KpUcTaiax. Y CTPOMCTBO
U TOpUHOUO paboThl Jazepa. Texnuueckue ycmpoticmea U HpaAKMUYecKkoe npuMeHeHue:
CNeKMPAbHbIL AHAIU3 (CNEKMPOCKON), 1azep, KBAHMOBbIL KOMnblomep™

IIpakTuyeckoe 3ansiTue Nel2

Haburoienne JTMHeHYaToro CreKTpa 1
Tema 7.3. Atomuoe saapo | Coagep:xxkanue yueOHOro MmaTepuaJia:

OKCIEpUMEHTBI, JJOKAa3bIBAIOIIME CIOKHOCTb CTpOEHHS sapa. OTKpBITHE pPaAHMOAaKTHBHOCTH.

OmnbiThl Pezepdopra no onpeeneHnio cocTaBa pajnoakTUBHOIO u3inydeHus. CBoiicTBa anbga-,

Oera-, ramMMma-u3Ny4deHHs. BiusHuE pangMOaKTHBHOCTH Ha JKHMBBIE OpraHu3Mbl. OTKpBITHE

nporoHa u HelTpoHa. Hyxnonnas wmogmens snpa ['eitzenOepra-MBanenko. 3apsn sjapa.

MaccoBoe uncno siapa. M3oromnsl. Anbga-pacnaz. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacna. 2

I'amma-usnyuenue. 3akOH paguOaKTMBHOIO pacnajga. OHEPrus CBSI3M HYKJIOHOB B sIpe.

Snepubie cunbl. Jledekt macchl sapa. Snepnsle peakuuu. Jlenenue u cuntes3 saep. SnepHbIit

peaktop. Tepmosinepsiit cuHTe3. IlpoOrembl W MEpPCNEKTHUBBI  AJEPHOW SHEPreTHKH.

DKOJIOTUYECKHE AaCMeKThl SJAEPHON DHEpPreTUKH. OJeMEHTapHble dacTUIbl. OTKphITHE

MO3UTPOHA. MeTo bl HAOMIOIEHUSI U PETUCTPALMK AJIEMEHTApHbBIX YacTull. PyHIaMeHTaIbHbIe

B3auMoJeiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MUpa

IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusm).

IIpakTnyeckoe 3ansaTue Nel4 2

Texnuueckue ycmpouicmea u npaxmuieckoe npumerenue, 0o3umemp™, kamepa BuiibcoHna, siiepHbli

peakTop, aToMHasi bomOa

CamocrosiTesbHas padora Neld 9

Pewrenue 3anau
Pazjnen 8. D1eMeHTELI aCTPOHOMMH M aCTPODUIUKH 4
Tema 8.1. Duementnl | Cogep:xanue yueOHOro MmarepuaJa: OK 01
aCTPOHOMHH U | OTanbl pa3BUTHs acTpoHoMUH. [IpukianHoe 1 MUPOBO33pPEHUECKOE 3HAUEHNE aCTPOHOMUU. By 5 OK 02
acTpopu3uKu 3Be3nHOoro Heba. Cos3Be3nausi, SIPKUE 3BE3JbI, IUIAHETHI, UX BHUAWMOE ABMXkeHue. CoiHedHas OK 03

cucrema. [lnaners! 3emHOM rpynmnsl. [Inanersi-rurantel. Mansle Tena COJIHEYHONH CHCTEMBI. OK 05
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Connue, ¢orocdhepa u armochepa. ConHednass akTUBHOCTh. Mcrounuk sHepruu ConHua u
3Be3/I. 3BE3/1bl, WX OCHOBHBIC XapaKTepUCTUKH. JluarpamMma «CHEKTpajbHBIM Ki1acc —
CBETUMOCTB». 3BE3/Ibl TJIABHOW MOCIEA0BATEIBHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTBY IS
3Be3/l TJIaBHOM TMOCienoBaTelbHOCTH. BHyTpeHHee cTpoenue 3Be3d. CoBpeMeHHbIE
MPEACTABICHUS O NPOUCXOXKICHMH M 3Boionuu CoiHua W 3Be3[d. OTanbl KU3HU 3BE3.
Muneunsiii [1yTe - Hama [Nanaktuka. CrnupaiibHas cTpyktypa ["anakTuku, pacrpezesenue 3Be3,
raza u neuid. I[lonoxxenue u nBwxenue Connua B [Namaktuke. Tunel ramaktuk. Ilnockas u
chepuueckas moacuctemMbl ["amaktuku. PamuoranakTukyd u KBazapbl. UepHbIC IBIPBHI B sIIpax
ranakTtuk. Beenennas. Pacummpenue Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopus
Bonpmoro  B3peiBa. PenmukroBoe m3mydeHue. MacmtabHas  cTpykrypa  Bcenennoil.
Meraranaktuka. Heperennsie npo6ieMbl aCTPOHOMHUH

JlabopaTopHnas padora Nel3

OK 07

HabntoneHue ocHOBHBIX co3Be3/inii CeBepHOro MoJyuiapusi U SpKux 3Be3J 2
IIpomexyTouHas aTTecTanus (IK3aMeH) 30
Il cemecTp:
MaKCHMaJbHasi HATPy3Ka: 84
o0s13aTeJIbHAsI HAIPY3Ka: 44
JICKIIMH: 24
NpaKTHYeCKHe 3aHATHS: 8
J1abopaTopHbIe padoThl: 12
CaMOCTOsITe/IbHas1 padoTa: 10
NPOMEKYTOYHAS aTTeCTANMS: 30
3a rox:
MAaKCHMaJIbHAsl HAIpy3Ka: 144
o0s3aTeJIbHAsI HATPY3Ka: 95
JIEKIIUH: 53
NPAKTHYECKHUE 3AHATHS: 16
J1abopaTopHbIe padoThI: 26
caMoCTosiTeIbHAs padora: 19
NMPOMEKYTOYHAS aTTeCTANMS: 30

*
IIpogeccuonanvrno opuenmuposanHule d1eMeHmbl COOEPHCAHUS
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecneyeHH o

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CIIeUeHHUIO
ydeOHOoro mpoiiecca 06a30BbIi ypoBeHb Kypca (M3HKH HAa YPOBHE CPEIHEr0 OOIero o0pa3oBaHUS
M3y4yaeTcss B YCIOBUAX KaOwHeTa ¢Gu3uku. B kabuHere GU3MKKM HMMEETCS HEOO0X0auMoe
naboparopHoe 00OpYJIOBaHKE /ISl BBIOJIHCHUS YKa3aHHBIX B pabodeil mporpamme MpakTUYECKUX
3aHATUA M J1a0OpaTOpHBIX pPabOT W JEMOHCTpalOHHOEe oOopynoBaHue. JleMoHCTpalnoOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBHUH C MPUHIIUIIOM MHUHUMAIBHON JOCTATOYHOCTH U
o0ecrieurBaeT MOCTAHOBKY MEPEUUCICHHBIX B pabodeil mporpamme KIFOYEBBIX JEMOHCTPALMMA NI
UCCIJICTOBAHMS M3Y4aeMBIX SBIICHUI M MPOIIECCOB, IMITUPUICCKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, HX
TeXHUYeCKux mnpumeHeHuil. JlaGopaTtopHoe oOopymoBanue Il Ja0OpPaTOpPHBIX paboT
MPAKTUYECKUX 3aHATUH (POpMHpYyeTCs 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)k€ KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ IU(DPOBBIX Ja00PaTOPUA.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO0 KOJTUYECTBY 00YyUaIOIINXCS;

- pabouee MecTO IpernoiaBaTers;

- 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,;

- 3amel  (OuOiMOTEKa, YMTAIBHBIA 3a1 C  BBIXOAOM B HMH()OPMAIMOHHO-
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 JJIs  JIaOOpaTOPHOIO  NPakTUKymMa IO  MOJIEKYJISIpHOH  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJis JaOOPaTOPHOIO MPAaKTUKyMa IO AJIEKTPUUYECTBY (C T€HEpaTOPOM);
8. KOMIUIEKT Ui M3ydeHUs] BO30OHOBISIEMBIX HCTOYHHKOB SHEPTHU (COTHEYHOH, BETPOBOM
SHepruu, Ouo-, MEXaHUYECKON M TEPMODIICKTPUUYECKON SHEPTETUKH);
9. ammepmerp 1a00PaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIN;
11. xomopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TEN,
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 IEMOHCTPALMOHHON C IPUHAIIEKHOCTIMM;
MaHOMETp JKHJIKOCTHOW JE€MOHCTPALIMOHHBIN;

METp JAEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIO{bEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PH3UIECKHIA,

JNEKTPOILINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBIICHUSIM;
Ha0Op AEMOHCTPALIMOHHBIN 10 JMHAMUKE BPAIATEIbHOTO JBUKEHUS;
Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIN BOJIHOBBIX SBJICHUH;

BEJIEPKO ApXumMena;

MasTHUK MakcBeia;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TSt JEMOHCTPAIMKA aTMOC(HEPHOTO AaBICHHS,
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 AIIUKAX;

KOMIUIEKT ~ OpUOOpPOB M NPUHAAIESKHOCTEM  JUIsI  JIEMOHCTpAlMM  CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH,

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

KOMIUIEKT MPUOOPOB JUIsl U3YUEHUS IPUHIIUIIOB paJiioNpueMa U paJuonepeiaun;
KOMIUIEKT IIPOBOJIOB;
MarHuT J{yrooOpa3Hblii;
MarHuT IOJIOCOBOM IEMOHCTPAallMOHHBIN;
MalligHa 3J1eKTpodopHasi;
MasATHHK JIEKTPOCTATHUYECKHIA;
Ha0op MO U3YYEHHIO MArHUTHOTO TOJIS 3€MJIH;
HabOp IEMOHCTPAI[MOHHBIN 110 MATHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Ha0op AEMOHCTPALIMOHHBIN MO MOTYITPOBOIHUKAM;
HaOOp IEMOHCTPAI[MOHHBIH 110 TOCTOSIHHOMY TOKY;
Ha0op AEMOHCTPALIMOHHBIN MO AIEKTPUUECKOMY TOKY B BaKyyMe;
HabOp IEMOHCTPAIIMOHHBIH 110 3JIEKTPOIUHAMUKE;
Ha0op A IEMOHCTPALMN MarHUTHBIX TOJIEH;
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69. HaOop 7151 IEMOHCTPAIMH ANEKTPHUUECKUX TOJIeH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKIISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeliku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUUECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMAarHuT 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 1eMOHCTPAIIMOHHBIN IO TOCTOSIHHOMN TUIAHKA;

84. KOMILJIEKT HATJISIHBIX TOCOOUH JUIsSl TOCTOSIHHOTO UCIIOJIh30BAHUS;
85. KOMITIEKT MOPTPETOB I OPOPMIICHHUS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUCOHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAIMOHHOTO U Ja00opaTopHOTO O00OpYAOBaHUS HOCUT
pEKOMEHIaTeNbHbIN XapaKTep.

[Tpu Hanuuuu HeoOX0UMOTO 060PYIOBaHUS 3aHATHS MO (PU3UKE B HEKOTOPBIX CIyYasX MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTebHON OPraHU3aIi MAaCTEPCKUX HIIU JIAOOPATOPHUSIX.

3.2 UndopmanuonHoe odecriedenne 00yueHust

Ilepeyenb HMcHOJIB3yeMbIX Y4eOHbIX H3aaHNi, UHTEepHeT-pecypcoB, A0NOJHUTEILHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHomormueckuii mpodmib : Y4eOHHK Uit 00pa30BaTEeNbHBIX OpPTaHHU3ALUH,
peanu3yromux o0pa3oBaTelbHbIE NPOrpaMMbl cpen. mpod. obpazoBanus : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : U3natensckuit meHTp «Axagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. Owusuka. TexHomorudeckuid mpoduip : y4eOHHK Uit 00pa30BaTENbHBIX OpraHHU3alNH,
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, peaTu3yoUMX o00pa3oBaTeNbHbIE MPOrpaMMbl Cpel. Hpod.
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 penakiueit H. A. TTapdentrseBoit. — 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-if kmacc: 0a30BbId W yriIyOJAEHHBIM YpPOBHU : y4yeOHUK /
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 kiacc: yrimyOnéHHslid ypoBeHsb : yueOHuk / B. A. KacbsHoB.
— 11-e u3n., crep. — Mocksa : Ilpocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr :
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Kontposar m omenka pesynpratoB ocBoeHuss OVIIL.11 ®usumka packpbIBaloTCs uepe3
JMCLUIUIMHAPHBIE pe3yJbTaThl, HANpaBlIeHHbIE Ha (OPMHPOBAHHE OOLIMX U NMPO(HECCHOHAIBHBIX

KOMITETSHIIHH 10 pa3JieliaM U TeEMaM COACpk aHus y4eOHOTO MaTepHraia.

[Ipomexxyrounas arrectarus — B popme auddepeniupoBanHoro 3adeta (1 cemectp), B hopme

sK3aMmeHa (2 cemectp).

Kon u HaumeHoBaHue
(bopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum o1leHOYHEBIX
MEpONPUATHN

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.

Paznen 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
uHpopmanuu u |Pasmen 5. Temsr 5.1., 5.2., 5.3.
nHpopmanmonHeie  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. 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 3HAHUSI

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

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. OcyiiecTBiTh yCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJAapCTBEHHOM  SI3BbIKE
Poccutickoit denepanun C
y4EeTOM 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.

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
nabopaTOpHBIX padoT;
npakTH4ecKue paboThl

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

% [pohecCHOHANBHO OPHEHTHPOBAHHOE COMEPKAHMUE.
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KOHTEKCTa Pasnen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 07. CopeiictBoBath | Paznmen 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 3HAHUSA 00 | Pasgen 5. Temnr 5.1., 5.2., 5.3.
U3MEHEHUHU KiuMmata, npuHuunsl | Pasgen 7. Temsr 7.1, 7.2
OEpEIKITUBOTO npou3BoACTBa, | Paznen 8 Tema 8.1
apdexTuBHO  neiictBoBath B |[lo/c
Ype3BbIYAITHBIX CUTYaIUSIX
I[IK 3.1 [IInanmpoBats u |Ilo/c

OpPraHu30BBIBaTH  paboOTy 10
TPAHCTIOPTHO-JIOTUCTUIECKOMY
00CITy)KHBaHUIO B chepe
IPY30BBIX TIEPEBO30OK
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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 00CYKIEHUS JOKIAI0B CTYCHTOB 10 TEM WU HHBIM
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;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- pelICHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIUi;

- METOJ MOJIYJILHOTO O0yUEeHHSI,

- IPAKTUICCKHI IKCIICPUMCHT;

- 00y4YeHHE C MCIIOJIb30BAaHHEM KOMITBIOTEPHBIX 00YJArOIIUX TPOTPaAMM.

(83aumooeticmeue npenooasamenss Kak cybvekma ¢ 00OVUAIOWUMCA KAK CYObEKmMOoM
NO3HABAMENbHOU 0eSIMENbHOCU).

32



