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

11 Mecto Yy4yeOHOro TipeaMeTa B CTPYKType OCHOBHOiIi mnpodeccuoHAIbLHOM’
o0pa3oBaTeIbHOM NPOTrPaMMBbI:

Oo6meo6pazoBaTenbHbli yueOHbI npeamer OVYII.11 dusuka sBiseTcs: 00s3aTEIPHON YaCThIO
001eo0pa3oBaTeIbHOTO LUKIa 0Opa3oBarenbHO nporpammsl B coorBercTBUM ¢ GI'OC CIIO mo
cnenranbHocTH 23.02.06 TexHuueckas SKCIUTyaTalldsl MOJABUYKHOIO COCTaBa >KEJIE3HBIX JOPOT
(yrBepxneH npukazom Munmnpocsemenuss Poccun Ne55 or 30.01.2024 r.). Pabowas nporpamma
OVIIL.11 ®uszuka paszpadborana B coorBercTBUM ¢ ®I'OC COO (B necTByIOmEH penakiuu) U ¢
y4eToM TpUMEpHOW pabodell MmporpaMMbl 0O0IIe00pa30BaTEIbHON TUCIUILUIMHBI «DU3UKay s
npodeCCHOHABHBIX ~ 0Opa3oBaTenbHBIX opranm3anuii  MPIIO  (yTBepkaeHa Ha 3acelaHuu
[Tegarornyeckoro coBera ®I'BOY JTIO UPIIO nporokonom Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT MCIOJIB30BAaThCS pa3IMUHble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIE€ TUCTAHIIMOHHBIC, YIEKTPOHHOE O0yUYCHHE.

B yuebnbix mmanax OIIOII-TIIICC3 yueOnbiii npeamer OVYIL11 ®usnka BXOIUT B COCTaB
0011e00pa30BaTENIbHOM MMOATOTOBKH, (OPMHPYEMO M3 00S3aTENbHBIX NPEAMETHBIX 00IacTei
OI'oC COO nns cnemumansHOocTe CIIO. C yuérom mpoduisi ocBaMBaeMOW CIEHMAIBHOCTH
OVII.11 ®usuka peanusyercst Ha IEPBOM Kypce.

1.2. llesap 1 niIaHUpyeMble pe3yJIbTaThl 0CBOCHHS y4eOHOr0 nmpeamera

1.2.1. llesiu yyeOHOTO mpeaMeTa:

Conepsxanne padodeit mporpammbel OVYII. 11 ®@usnka HanmpaBiIeHO HA TOCTHIKEHUE CIICTYIOIINX
HEeJIEH:

* ($OopMHPOBAHHE MHTEPECA M CTPEMIICHUS OOYYarOUINXCS K HAyYHOMY M3YYCHHIO TPHUPOJIBI,
pa3BHUTHE UX UHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

* pa3BUTHE TMPEACTABICHUH O HAYYHOM MeEToIe TO3HaHWs u  (HOpMHUpPOBaAHHE
HCCIIEIOBATENLCKOIO OTHOIICHHUS K OKPYXKAIOUIUM SIBICHUSM;

* (GOopMHPOBAaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjabTaTa H3y4eHUS OCHOB CTPOCHHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

* (GopMUPOBaHHE YMEHHH OOBACHATH SBJIEHHUS C HCIIOJIb30BAHMEM (U3MUECKUX 3HAHUN U
HAyYHBIX JI0KAa3aTeIbCTB;

* (dopMUpOBaHHE TMPEICTABICHUN O PONU (PU3UKHU JIJIS Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHM.

JlocTukeHue 3Tux 1esneil o0ecreurnBaeTcsl pelieHueM CIEIYIOIUX 3a1au B MPoIecce N3YUEeHUS
Kypca GU3MKH Ha YPOBHE CPeAHETO 00I1ero oopa3oBaHus:

* mpuoOpeTeHrne CHUCTEMbl 3HaHUK 00 OoOmuX (HU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISAPHYIO (U3HKY, DIIEKTPOJNHAMUKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPUUKH;

* (GopMUpOBaHHE YMEHUU MPUMEHSTh TEOPETUUYECCKUE 3HAHUS JJIsi OOBSICHEHUS (PUINUECKUX
SIBIICHUI B TIPUPOJIC U JIJIS TIPUHSATHUS IPAKTHUECKUX PEUICHUI B OBCEAHEBHOMN KH3HMU;

* OCBOEHHE CIIOCOOOB PEILIEHHUS Pa3INYHBbIX 337ay C SIBHO 3aJaHHON (PU3NUECKONH MOJEIbIo,
3aJla4, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE cO3/laHue (HU3MUECKOH MOJEIH, COOTBETCTBYIOLIEH
YCIIOBUSIM 33]1a4H;

* TOHMMaHWE (PU3UYECKHX OCHOB M TPUHIUIOB JEUCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEIY;

* OBIIQJICHHE METOJaMHU CaMOCTOSTEIHHOTO TUIAHUPOBAHHUS M TPOBEICHUS (PUINIECKUX
SKCIIEPUMEHTOB, aHalM3a M UHTEepHperauud WH(OpMaluu, OMNpEIeNIeHUus JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yNbTara;

* CO3JaHUE€ YCJIOBUW [JI Pa3BUTHS YMEHHMH MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKON
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JeSITEIbHOCTH.

Ocobennocmo ghopmuposanus cO8OKYRHOCMU 3a0ad U3y4eHus u3uKy 01 CUCmembl CPEOHe20
npogheccuonanbHo20 06paA3068aHUs 3aKII0UAEMCs 8 He0OXO0OUMOCMU Peanu3ayuu npogpheccuoHaIbHOL
HANpasieHHOCMU  peulaemvlx 3a0ay, yuéma ocobenHocmell cghepvl OeamenvbHOCMU  0YOVUUX
cneyuanucmos.

Ilpoepamma no @uszuxke npedocmasnsiem GO3MONCHOCMb Ol peanusayuu  paziuiHblX
MemoOUUecKux no0x0008 K opeaHuzayuu ooyuenus puzuke npu yCio8uu coXpamenus 00513amenbHou
uacmu cooeparcanusl Kyped.

B pesyabTare ocBoOeHUs1 Y4eOHOM JMCIHHUIIJIMHBI 00Yy4YAIOIIMIACS T0JIKeH

yMeThb:

- OMUCHIBATh U OOBACHATH (DU3MYECKHE SBIICHUS U CBOWMCTBA TEN: JBIKEHHWE HEOECHBIX TEN U
MCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUJIKOCTEH U TBEPBIX TeJl; AIEKTPOMArHUTHYIO
WHIYKIIMIO, PAacpPOCTPAHEHHUE AJIEKTPOMATHUTHBIX BOJH; BOJHOBBIC CBOWMCTBA CBETA; M3IYYCHUE U
TIOTJIOICHUE CBeTa aTOMOM; (poTodhDexT;

- OTJIMYATh TUTIOTE3BI OT HAYYHBIX TEOPUH;

- JIeNaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAIbHBIX TaHHBIX;

- MPUBOANTH MPUMEPHI, TTOKA3BIBAIOIINE, YTO: HAOIIOICHUS U SKCIIEPUMEHT SIBJISTFOTCSI OCHOBOM
JUIS BBIABMDKEHUS TUIIOTE3 U TEOPHUH, MO3BOJSIOT MPOBEPUTh UCTUHHOCTD TEOPETUUYECKHUX BHIBOJIOB;
¢dusnueckas Teopus JaeT BO3MOXHOCTh OOBSCHSATh U3BECTHHIC SIBJICHUS PUPOBI U HAyYHBIC (DAKTHI,
Mpe/ICKa3bIBaTh €llle HEU3BECTHBIE SIBICHMUS,

- TMPUBOAWUTH MPHUMEPHI TMPAKTUYECKOTO HWCIONb30BaHUS (U3NYSCKUX 3HAHWA: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHUKH U  DJIEKTPOJMHAMHKMA B  OSHEPreTHKe; pazIUYHbIX  BUJOB
ANEKTPOMATHUTHBIX M3JIyUYE€HUHW NJIS Pa3BUTUS PANo M TEICKOMMYHHKAIUH, KBAHTOBOU (DU3UKHU B
CO3/IaHUU SJIEPHOI SHEPTreTUKHU, JT1a3ePOB;

- BOCIIPUHUMATh ¥ Ha OCHOBE TMOJYYEHHBIX 3HAHUH CaMOCTOSITENILHO OLIEHUBATh HH(OPMAIIHIO,
conepxarrytocs B coobmnienussx CMU, NatepHere, HAydYHO-TIOMYJISIPHBIX CTaThIX;

- IPUMEHSTH MOTYYCHHBIC 3HAHUS TIPU PEIICHUU PU3NYCCKUX 3a/1a4;

- OTIPEACNIATh XapakTep (HU3NIECKOTO Ipoliecca 1o rpaduky, Tadnuie, popmyie;

- U3MEPATH Pl (U3MUECKUX BEIWYHMH, MPEICTABISAS PE3yIbTaThl U3MEPEHUN C y4ETOM HX
MOTPEIIHOCTEM;

- WCTOJB30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHHS B MPAKTUYECKOW JAEATETbHOCTH H
IOBCEIHEBHOMN KU3HMU.

3HATh:

- CMBICI TOHATUH: (QU3NYECKOe SBJICHHE, TUIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHUE, JEKTPOMArHUTHOE TOJIE, BOJHA, ()OTOH, aTOM, aTOMHOE SAPO, MOHU3UPYIOIINE
U3ITy4yeHus, MIaHeTa, 3Be3/1a, raakThKa, Beenennas;

- CMBICT (PU3MYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHJIa, HMIYJIbC, padoTa,
MEXaHWYeCKas SHEprus, BHYTPEHHSS SHEprus, aOCONIOTHAas TemIepaTypa, CpeqHss KMHETHYecKas
SHEPTUS YaCTHUI BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, JJIEMEHTAPHBIN 3JIEKTPUUSCKUN 3apsi;

- CMBICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOM MEXaHHUKH, BCEMUPHOIO TATOTEHHSI, COXPAHEHUS
SHEPTUH, UMITYJIbCa U DJIEKTPUYECKOTO 3apsiaa, TEPMOJUHAMHKHU, JIEKTPOMArHUTHON HWHIYKIIWH,
dbotorddexra;

- BKJIQJI POCCHMCKUX M 3apyOEKHBIX YUEHBIX, OKA3aBIINX HAWOOJbIIee BIUSHUEC HA Pa3BUTHE
(bu3uKH.

1.2.2. [lnanupyemMblie pe3yJibTaThl 0CBOEHHS 0011e00pa30BaTEeIbHOI0 YUeOHOro nmpeamera
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mme xommerennuu (ganee — OK) m mpodeccuonansubie komrereHnuu (ganee — I1K)
®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMH, METANPEAMETHBIMU U IPEIMETHBIMU PE3yJIbTaTaMU
oOyuenust 6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Koa v HanmMeHoBaHue

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IPOrPaAMMBI 110 Y4eOHOMY NpeaMeTy

dopmupyembIx OGue’ l'[peleeTHble3
KOMIIeTEeHIM I
OK 0l. Bei6upars | JInuHOCTHBIE pe3ynbTaThl TOJDKHBI oTpaxkaTh B dactu | [IP6 1. CdopMupOBaHHOCTH TPEACTABICHHUN O POJM M MECTe
CHocoOBl pelIeHHs 3agad | TPYAOBOTIO BOCHUTAHUS: (U3UKK ¥ aCTPOHOMHH B COBPEMEHHOW Hay4YHOH KapTHHE MHpa, O
npodeccuoHanbHOM - TOTOBHOCTh K TPYIY, OCO3HaHHE IIEHHOCTH MacTepCTBa, | cucTeMooOpasyromieil ponu (QU3MKU B Pa3BUTUHU €CTECTBEHHBIX
ACATCIIBHOCTU pr,Z[O.HIOGI/Ie; HAayK, TCXHUKHU U COBPEMCHHBIX TGXHOHOFHﬁ, O BKJIaaec pOCCHfICKI/IX
IIPUMEHUTEIBHO K |- TOTOBHOCTH K AKTUBHOM NEeSTEIbHOCTH | U 3apyOeXHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKHU; MMOHHUMaHHE
pa3sIMYHBEIM KOHTEKCTaM TEXHOJIOTUYECKOM W  COIMaNbHOW  HANpaBIEHHOCTH, | GU3UYECKOM CYIIHOCTH HAOMIONAEMbIX SIBJICHUA MHKPOMHPA,
CIIOCOOHOCTh MHULIMMPOBATb, IUIaHUPOBATH U | MaKpoMHpa W MeramMupa; IIOHHMMAaHHE pPOJU aCTPOHOMHH B

CaMOCTOSITENILHO BBITIOJIHATH TAaKyIO A TEITLHOCTD;
- MHTEpPEC K pasIuuHbiM cdepaM npodeccuoHaTbLHON
NESTENILHOCTH;

- TOTOBHOCTb MW CHOCOOHOCTH K OOpa3oOBaHHIO |
camM000pa30BaHUIO HA IPOTSHKCHUH BCEU KHU3HU.
MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnaneHue YHHUBEPCATbHBIMU y4eOHBIMU
NI03HABATEIbHBIMA JACHCTBUSIMH:

a) 0a30BbIC JTOTUYECKHUE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaIM3HPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIICCTBEHHBIN NMPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KiTaccuukaiu u 00001eHus;

- OTIPEIEIISATh LEH JeATSILHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBUBJSITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHHSIX; BHOCHTH KOPPEKTUBHI B
NeSITeIbHOCTh, OIICHUBAaTh COOTBETCTBUE PE3YNIbTATOB
EJISIM, OIICHUBATh PUCKU TIOCITIEICTBUI NESTEIILHOCTH,

MPAKTUYECKOW AEATEIbHOCTH YEJIIOBEKA M JaJbHEUIIEM HAYYHO-
TEXHUYECKOM Da3BUTHH, poiu (u3uku B  (POPMHUPOBAHUU
Kpyro3opa W (YHKIMOHAIBHOH TPAMOTHOCTH 4YeJIOBEKa s
pelIeHUs TPaKTUYECKUX 3a/1a4;

I1P6 2. CpopMHpOBaHHOCTH YMEHMH pacro3HaBaTh (U3NUYECKUE
SBJICHHUS (TPOIIECChI) M OOBICHATh MX HAa OCHOBE H3YYEHHBIX

3aKOHOB: PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
JBW)KEHUE, CBOOOIHOE MajJicHUEe Tell, IBMKCHHE 0 OKPY)KHOCTH,
WHEPLHS, B3aUMOJICHCTBUE Tel, KojeOaTenpbHOe JBUKCHHE,
pe30HaHC, BOJHOBOE JBWXeHHE;, Aupdy3us, OpOyHOBCKOE
ABUIKCHUC, CTPOCHUC )KI/I,Z[KOCTGI‘;I U TBCPABIX TCJI, HU3MCHCHUC
obbema Tem TIpM  HarpeBaHWHM  (OXJAXKICHHH), TEIUIOBOE
PAaBHOBCCHUC, HCIapcHuc, KOHACH Caus, IIJIaBJICHUC,

KpUCTAJIIIN3alusl, KUIEHUE, BIAXKHOCTh BO3/yXa, CBS3b CpEeAHEH
KHHETUYECKOU SHCpTrUU  TCIUIOBOTO  ABHIXKCHUA  MOJICKYJI C
aOCOJIIOTHOM TeMITepaTypOol, MOBBIIIICHUE JABJICHHUS ra3a MpU €ro
HarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXAY IapamMeTrpamu
COCTOSHMSI raza B  H30Opoleccax;  dJICKTpU3alus  Tel,
B3aUMOJICHCTBUE 3apsi[iOB, HAarpeBaHUWE MPOBOJHUKA C TOKOM,

206mme pe3yasTaThl cPOPMYIHPOBAHBI B COOTBETCTBHM C JIMYHOCTHBIMH M METAlpeAMETHBIMH pesyisratamu OIOC COO, B (OPMHPOBAHHH KOTOPBIX Y4aCTBYET
0011e00pa3oBaTeIbHbINA YU€OHBIN MpeMeT.

3Hpe,HMeTHLIe pe3ysbTaTel chOpMYJIMPOBAHBI U MPOHYMEPOBAHBI B COOTBETCTBHU C TPeOOBAaHMSIMHU K MPEIMETHBIM pe3ynbraram 0azooro yposus (ITP6) ®I'OC COO (IIpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.).
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- pa3BUBaThb KpEaTHMBHOE MBIILICHUE TPU PEUICHUU
YKU3HEHHBIX TTPOOJIEM;

0) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

- BJIaAeTh HaBBIKAMH Yy4eOHO-MCCIICOBATEILCKON U
NPOCKTHON  JESATEIBbHOCTH, HaBBIKAMH  pa3pelICHUs
npo0Jem;

- BBUIBJIATh ~ NPUYMHHO-CJICCTBCHHBIC  CBS3M U
aKTyalM3upoOBaTh 3aJady, BBIIBUTATh THUIOTE3y €e
pellieHHs, HAaXOJUTh AapPTyMEHThI JUIs JIOKA3aTelbCTBA
CBOMX YTBEp)KIICHUI, 33aJaBaTh MapaMeTphl U KPHUTEPHUU
pelIeHNUS;

- aHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS 3aIadd
pe3yNbTaThl, KPUTHUECKUA OILEHUBATH UX JOCTOBEPHOCTD,
POTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TNEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO U
NPaKTUYECKYIO YaCTH KU3HEACATEIILHOCTH;

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0Jacren;

- BBIABHraTh HOBBIC WJICH, MpeajaraTh OPHUTHHAIbHBIC
TIOJIXO/IbI U PEUICHUS;

- MPOSIBIISATh  CIIOCOOHOCTh WX HCIIOJIb30BAHHS B
MO3HABATEJIbHON M COI[MAIbHON MPAKTHUKE;

-TIPOSIBIISITH CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOUCKY METOIOB pereHus
NPaKTUYCCKUX 3a/1a4, MPUMCHCHHUIO Pa3IMYHBIX METOOB
TIO3HAHUS;

- CTaBuUTh U (HOPMYyIHPOBaTh COOCTBEHHBIC 3aJaudl B
o0pa3oBaTeNbHOW  ACATENBHOCTH W JKU3HEHHBIX
CUTYAIlMsX; BBISBIIATh MPUYUHHO-CIICACTBEHHBIC CBS3H U
JUI  JIOKa3aTelIbCTBA CBOMX YTBEPXKJICHUH, 3a7aBaTh
napamMeTpel M KPUTEPUU pPEIICHHUS aKTyalu3HUpOBaTh
3ajady, BBIIBUTaTh THUIOTE3y €€ pEIIeHHs, HaXOIUTh
apryMEHTBHI;

- QHAJTM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHHS 3aJadu

BSaHMOI[eﬁCTBHG MarHuToB, SJICKTPOMAarHuTHas WHAYKIUA,
NECTBUE MAarHUTHOTO TIOJNsI HAa TMPOBOJHUK C TOKOM U
JIBUKYIIUICS 3apsl, SICKTPOMAarHUTHBIE KOJeOaHUsS W BOJIHEI,
PSMOJIMHEHHOE pacrpocTpaHeHue CBeTa, OTpaKCHHE,
npejoMIIeHue, HHTeppepeHnns, TUPpakLus U MOJIpU3alMs CBETa,
aucriepcusi  cBera;  (poroanekTpuueckuit 3G ¢deKT, CBETOBOE
JaBJICHHE, BOSHUKHOBEHUE TUHEHYATOT0 CIIEKTpa aToMa BOJIOPOa,
€CTEeCTBEHHASI U MICKYCCTBEHHAsI PaIOAKTHUBHOCTH;

I1P6 3. Brnagenue 0CHOBOMOIATAIOMIUMHU (PU3UIECKUMU MTOHATHIMU
U BEIMYMHAMH, XapaKTEPU3YIOMIMMHU (QH3UUECKUE MPOIECCHI
(CB}I3aHHBIMI/I C MCXAaHUYCCKHMM JABHXKCHHCM, B3aHMO,Z[eI>'ICTBI/IeM
TEJN, MEXaHHYECKUMHU KOJEOaHUSIMH ¥ BOJHAMH; aTOMHO-
MOJICKYJIAPpHBIM CTPOCHUCM BCHICCTBA, TCIIJIOBBIMU ITPOLICCCAMU,
ANEKTPUYECKUM U MarHUTHBIM TOJISIMH, SJICKTPUYECKAM TOKOM,
SJICKTPOMAariuTHBIMHA KOHGGaHH}IMI/I U BOJIHAaMH, OIITHYCCKHMMU

ABJICHUSAMH, KBaHTOBBIMH ABJICHUAMH, CTPOCHHEM aTroMa U
aTOMHOI'O sapa, paI[I/IOEIKTI/IBHOCTBIO); BJIaACHUC
OCHOBOIIOJIararoImmuMu ACTPOHOMHUYCCKUMU IIOHATHUAMU,

MO3BOJISIIOIIUMH  XapaKTepU30BaTh MPOLIECCH], MPOUCXOMMIINE Ha
3B€3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEKTaJaKTUYECKOU CpeJe;
IBIDKEHIE HEOSCHBIX TEII, DBOJIIOLHIO 3B€3 U BeelleHHOI;

[IP6 4. BmanmeHue 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TEOPUSIMH
(3axoH BcemupHoro TsaroteHus, I, I u Il 3akonsr HetoToHa, 3aK0H
COXpAaHEHUs] MEXAHWUYECKOW HHEpPruu, 3aKOH  COXPaHCHHS
MMITyJIbCa, MPUHIUIT CYTEepIIO3UIINT CHII, MPUHIUIT
PaBHONIPABHOCTH WHEPLHMAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KHHETHUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, Ta30BbIe 3aKOHBI,
MEePBbII 3aKOH TEPMOJUHAMUKH; 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsiaa, 3akoH Kyrnona, 3akon Oma ang ydacTka
uenu, 3akoH Owma g TOJHOW AJIEKTPUYECKON IeNu, 3aKOH
Jxoyna - JleHna, 3aKOH BJIEKTPOMATHUTHOM WHIAYKLHMH, 3aKOH
COXpPAHEHUsI PHEPrUHU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPaHECHUS
CBETa, 3aKOH OTPAXKEHHUSI CBETA, 3aKOH MPEIOMJICHHS CBETa; 3aKOH
COXPAHEHHUsI HHEPruM, 3aKOH COXPAHEHUS HWMIYJbCa, 3aKOH

6




pe3yabTaThl, KPUTHYECKU OIICHWBATh UX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHUSX;

- JlaBaThb OLIGHKY HOBBIM CHUTYallMsIM, OIICHMBATh
PUOOPETEHHBIH OIIBIT;

- pa3pabarbiBaTh IUIAaH PEHICHUS NPOOJIEMBI C y4ETOM
aHaJIM3a MMEIOIMXCS MaTepPHANbHBIX M HEMaTepHAIbHBIX
pPECYpCOB; CTaBUTh MPOOJEMBI M 3aJaud, JOIMYCKAIOIIUe
aIbTEPHATUBHBIC PELICHUSI.

COXpaHEHMsI ~ JJEKTPHUUECKOro  3apsijia, 3aKOH  COXPaHEHUs
MaccoBOrO 4wWcia, MocTynarel bopa, 3akoH paguMoaKTHUBHOTO
pacmaja); yBepeHHOEe UCIIOJIb30BAHNE 3aKOHOB U 3aKOHOMEPHOCTEH
pu aHaau3e GU3NYECKUX SBJICHUN U MPOIIECCOB;

[IP6 6. BmageHue OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHUS,
UCIONIb3YEMBIMU B (DU3HMKE: MPOBOAUTH MPSMble U KOCBEHHBIE
U3MepeHus: (PU3MUECKUX BETMYMH, BHIOUPAst ONTUMAIBHBINA CIIOCO0
U3MEpPEHUs] U HUCIOJBb3YyS  HU3BECTHBIE  METOJbl  OLEHKHU
MOTPEIIHOCTEN HW3MEPEHHI, MPOBOAUTH HCCIIENOBAaHNE
3aBHUCUMOCTEH (PU3NYECKUX BETUYMH C HCIOJIH30BAaHUEM IMPSMBIX
U3MEpeHul, OOBACHATHh TOJIYYEHHBIE PpE3YJIbTaThl, MCIOIb3YS
¢dusznyeckue TEOpUM, 3aKOHbI WU TOHSTHUS, W JeJaTb BBIBOJBI;
coOmoaTh mpaBwia OE30MacHOro Tpyda NpU  MPOBEACHUHU
WCCJICIOBAHMM B paMKax ydeOHOTO OJKCIEpUMEHTa W Yy4eOHO-
UCCIIEIOBATEIbCKON JIEATEIIBHOCTU C UCIOJIb30BaHUEM HU(PPOBBIX
W3MEPUTEIIBHBIX YCTPOUCTB H J1a0OpaTOpHOTO O00O0PYIOBaHMS;
c(OPMHPOBAHHOCTh NPEACTABICHUNH O METOAAX IOJIy4eHHUS
HAyYHBIX aCTPOHOMUYECKUX 3HAHUH.

I1P6 7. ChopMUpOBaHHOCTh YMEHUS pelIaTh pacyeTHbIC 3aJauu C
SBHO 3aJaHHOM (PU3WYECKONW MOJENbI0, HMCIONB3ys (u3nyecKue
3aKOHBl W TPUHLMIIBI, HAa OCHOBE aHajHM3a YCIOBHS 3aJadd
BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIICTATh (DU3UUYECKUE BEITMUYUHBI
U GopMyInbl, HEOOXOIUMBbIE U €€ PELICHHUs, IPOBOJUTh PacyeThl
U OIICHMBATh PEATbHOCTH IMOJYYEHHOIO 3HAUYEHUS (PUINYECKON
BEJIMYMHBI; PeLIaTh KAaUeCTBEHHBIE 33/1a4H, BHICTPAUBAs JIOTMUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHUH C ONOpol Ha
U3YyYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHHUSL.

OK 02. MHcmons3oBaTh
COBPEMEHHBIE CpencTBa
TIOWCKa, aHanm3a u
UHTEPIIPETAIINH
nHpopmaruy, u
UH(POPMAaLOHHbIE
TEXHOJIOTHHI TS

JIM4HOCTHBIE pEe3yNbTAaThl JIOJDKHBI OTpa)kaTb B YacTH
[IEHHOCTH HAayYHOTO MTO3HAHMSL:

- c(OpMUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKM U OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOIO Ha
JManore KylbTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MECTa B MOJUKYJIbTYPHOM MHUPE;

[IP6 5. YMeHue yuuTHIBaTh TPAHUIIBl TPUMEHEHHUS H3YYCHHBIX
bu3MYeCKUX MOJeNel: MarepualbHas TOYKa, WHEepIHaTbHas
CHUCTEMa OTCYETa, HWJEAJIbHbIM Ta3; MOJEIN CTPOCHHUS Ta30B,
JKUJIKOCTEH M TBEPABIX T, TOYEYHBIN DIJIEKTPUUYECKUN 3apsl,
AlepHasl MOJENb aTOMa, HYKJIIOHHAs MOJEIb aTOMHOIO siapa MHpH
penreHnn GU3NIECKHX 3a7a4;

IMP6 9. CdopmMupoBaHHOCTH

COOCTBEHHONM TMO3UIMU 110
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BBITNTIOJTHCHU A

3aJa4

npodeCcCHOHATBHON
ACATCIIbHOCTU

- COBEpLICHCTBOBAHHME  S3BIKOBOM W  YHUTATEIbCKOU
KYJIBTYPhI KaK CPEICTBA B3aUMOACHCTBUS MEXIY JIFOIbMHU
Y TIO3HAHUS MUPA;

MeranpeaMeTHbIe  pPe3yNbTaThl  JOJKHBI
OBnanenue YHHUBEPCATHHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH:

B) paboTta ¢ nHpopmarmeii:

- BJAACTh HaBBIKAMHM TIOJYy4YeHUs WHPOPMAIMU U3
HCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISATh TIOWCK, aHallu3, CHUCTEMAaTHU3aIuio |
WHTEPIPETANNIO HHPOPMAIMH PA3TUYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHS;

- co37aBaTh TEKCTHl B PA3IMUYHBIX (hOpMaTax C y4eTOM
Ha3HaueHWs WHOpMAIMU ©  TEJIEBOM  ayAuTOpHH,
BBIOMpass ONTUMaIbHYIO (OpMy MpEACTaBICHHUS U
BHU3yaJIM3aIUH;

- WCMNOJNB30BaTh  CpeACTBAa  WH(MOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOIOTUI B peteHuun
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHHU3AIIMOHHBIX
3a/1a4y ¢ COOMI0IcHUEM TPeOOBaHUN IPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUs, MPABOBBIX

OTpaXKaTh:
y4eOHBIMU

U OTHYECKUX  HOPM, HOpPM  HMH()OPMAIMOHHON
0e30IMacHOCTH;
- BJaAeTh HABbIKAMHM PAClO3HABAHHMS W  3alUTHI

uHpopManuu, “HOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OTHOIIEHHIO K (pu3ndeckoi MH(OpMAINH, TOTydaeMON U3 Pa3HBIX
UCTOYHUKOB, YMEHUH HCIOJIH30BaTh IMHU(POBBIC TEXHOJOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETALUN U TPEICTaBICHUSI
y4eOHON W HAyYHO-TIONMYJISIPHOW WH(OpMAIMU; pa3BUTHE YMEHUN
KPUTUYECKOTO aHAJIM3a MOJIy4aeMOoi HH(POpMaIUH.

OK 03. IlmanupoBaTh u

JImgyHOCTHBIE PE3YIbTAThl JOJKHBI OTpaXaTb B YacCTU

I[MP6 9. CdopmMupoBaHHOCTH COOCTBEHHOW  IO3HWIIMH IO

peann30BbIBaTh JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS: OTHOIIEHHIO K (pu3ndeckoi MH(OpMAINH, TOTydaeMON U3 Pa3HBIX
COOCTBEHHOE - CIOCOOHOCTh OIICHHMBaTh CHUTYAalMI0 W MNPUHUMATh | UCTOYHHMKOB, YMEHHUH MCIIOJb30BaTh LU(PPOBBIE TEXHOJIOTUH IS
npodeccuoHaIbHOe U | OCO3HAaHHBIC PCELICHUs, OPUCHTUPYSACh HAa MOPAJIbHO- | IIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALMM U IPEACTaBICHUS
JUYHOCTHOE pa3BUTHE, | HPABCTBEHHBIC HOPMBI U LICHHOCTH; y4eOHOHI 1 HaydyHO-NONMYJSpHON MH(pOpMALMK; pa3BUTHE YMEHUH
IIPEANPUHUMATEIIBCKYIO -OCO3HAaHUE JIMYHOTO BKJIQJ B MOCTPOEHHE YCTOWYHMBOTO | KPUTHUECKOTO aHAJM3a MOJTy4aeMoi HH(pOpMAalLUH.

JESATEIIBHOCTD B | Oynyuero;

npodeccuoHaIbLHON MeranpeameTHele  pe3yibTaTbl  JOJDKHBI  OTpPaXKaTh:

chepe, ucnosb30Barek | OBnaseHue YHHUBEPCAIbHBIMU PETYJIATUBHBIMU




3HaHUSA 110 IPaBOBOU U
(MHAHCOBOW TPaMOTHOCTH
B Pa3IUYHBIX >KU3HEHHBIX
CUTYaIUAX

JEUCTBUSIMU:

a) caMOOpTaHMU3aIIUS:

- CaMOCTOATEIBHO  OCYIIECTBISATH IO3HABATEIHHYIO
NEeSTENIbHOCTh,  BBISABISITH ~ MPOOJIEMBbI,  CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4r B 00pa30BaTEeIbHOM
JEeSTENIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- CaMOCTOSITEIbHO COCTABIISATh TUIAH PEIICHUS TPOOIEMEI C

y4eTOM UMEIOIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

CrocoOCTBOBaTh  (DOPMUPOBAHUIO U MPOSBICHUIO

IUPOKOM APYIUIIMA B Pa3HBIX O00NacTsIX 3HAHUMH,
NOCTOSIHHO ~ TOBBIIATh  CBOW  00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

- HUCHONb30BaTh MpPHUEMbl pe(iueKcuu [Uid OLEHKHU
CHUTYallUH, BBIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHHMBATh PUCKH U CBOEBPEMEHHO INPUHUMATh
pELIEHUS 110 UX CHHYKEHHUIO

OK 04. DddextuBHO
B3aWMO/ICVICTBOBATh 51
paboTath B KOJIJIEKTHBE H
KOMaH/Ie

JInyHOCTHBIE PE3yNbTATHl AOJKHBI OTpPaXkaTb B YacTU
LEHHOCTH HAy4YHOI'0 NO3HAHUS:

- OBJIaJICBaHHE HaBbIKAMU Y4eOHO-UCCIIEJOBATENbCKOH,
MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

MeranpeaMeTHbIe  pPe3yNbTaThl  JOJDKHBI  OTpaXkaTh:
OBJIa,Z[GHI/Ie YHI/IBepCEUIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- IOHMMATh U UCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOW U
WH/IMBUYaJIbHOM PabOTHI;

- BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JACHCTBHUI C
Y4ETOM OOIIMX HMHTEPECOB M BO3MOXHOCTCH KaXKIOTO
YJIeHa KOJUIEKTHBA,;

- OpUHHMATh  [EJIM  COBMECTHOW  JICATEIBHOCTH,
OpPraHu30BBIBATL W KOOPAMHHPOBATH JCHCTBUSA 10 €€

[IP6 10. Osmamenue ymeHussMH paboTaTh B TpPYyIIe C
BBIIIOJITHCHUCM  PA3JIMYHBIX COHHUAJIBbHBIX pOJIeI\/'I, IJIaHUPOBATH
paboTy TpYNIBL, PAaMOHAIBHO PACHPENCIATh JEATEIHHOCTh B
HECTAHAAPTHBIX CUTYyalUsX, aJl€KBATHO OLICHUBATH BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTPpUBAEMON TIPOOIIEMBI.




JOCTHKEHUIO: COCTABJIATH IIIAH IEUCTBUM, PacIpenessaTh
poIM € Y4YeTOM MHEHHUIl Y4YaCTHHMKOB, OOCYXIaTbh
pe3yabTaThl COBMECTHOW PabOTHI;
-OLICHUBaTh KadeCTBO CBOETO
y4acTHUKAa  KOMaHibl B
pa3paboOTaHHBIM KPUTEPHUSIM;
-IIpeAJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UAECH C MO3ULIUU
HOBHU3HBI, OPUTMHAJIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
KOOPAWHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSX
pealbHOro,  BUPTYaJbHOIO W KOMOHMHHPOBAHHOTO
B3aUMOJCHCTBUS;

-OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEICHUE B

BKJIaga H  KaXIOro
o0muii  pe3yabTar IO

Pa3MUYHBIX  CUTYyalUsX, MPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OBnazeHue YHHUBEPCATHHBIMU PETYIATUBHBIMU
NIEUCTBUSIMU:

T') IPUHSATHE ce0s ¥ IPYTUX JIOJICH:
- MPUHUMATh MOTHUBBI M apryMEHTBI APYTHX JIOACH MpHU
aHaAJIN3€ PE3YNIbTATOB JIEATEIbHOCTH.

OK 05. OcymectBasiTh
YCTHYI0O U THCHBMEHHYIO
KOMMYHHUKAITUIO Ha
TOCY/IapCTBEHHOM  SI3BIKE
Poccuiickoit dexneparuu ¢
y4eToM ocoOeHHOCTeH
COLIMAJIBLHOTO n
KYJIBTYPHOTO KOHTEKCTa

JIngHOCTHBIE PE3yNbTaThl JOJKHBI OTpPaXaTh B YaCTH
9CTETHYECKOrO BOCITUTAHHUS:

- ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYAs ICTCTHKY
6I>ITa, Haquoro U TCXHHUYCCKOI'O TBOp‘-I@CTBa, cnopTa,
Tpy/Zla ¥ OOIIECTBEHHBIX OTHOIIECHUH;

B O6HaCTI/I HanI/IOTI/I‘IeCKOI‘O BOCIIUTAHUA HpOHBH}ITBZ
-IICHHOCTHOE OTHOIIIEHHUE K TOCYJapCTBEHHBIM CHMBOJIaM,
I/ICTOpI/I‘-IeCKOMy n HpI/IpOI[HOMy HacJacaAumo, IIaMsITHUKAaM,
TpaguuusM HaponoB Poccuu, noctmwxkeHusMm Poccun B
HayKe, I/ICKyCCTBG, cnopTe, TEXHOJOTHUAX U prz[e;

MeranpeaMeTHbIe  pe3yNbTaThl  JOJDKHBI  OTpaXkaTh:
OBJIa,Z[GHI/Ie YHI/IBepCEUIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:
a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax KU3HH;

I[TP6 1. CdhopmMupoBaHHOCTh MPEACTABICHHA O POJIU U MECTE
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOW Hay4YHOM KapTHHE MHpa, O
cucrteMooOpasyromeld poir (U3NKA B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJI€ POCCUNCKUX
U 3apyOeXHBIX YUYCHBIX-(U3UKOB B Pa3BUTHE HAyKHU; NMOHHUMAaHHE
(¢U3MUeCKOl CYIIHOCTH HAOMIONAEMBIX SBICHUA MHKPOMHPA,
MakpoMupa W MeramMupa; IIOHHMMAaHHE pPOJU aCTPOHOMHH B
MPAKTUYECKOW AEATEIbHOCTH YEJIOBEKA M JaJbHEUIIEM HAY4YHO-
TEXHUYECKOM Da3BUTHH, poJu (UMK B  (POPMHUPOBAHUU
Kpyrozopa u (YHKIMOHAJIHHOH TPAMOTHOCTH 4YellOBeKa JUIs
peneHus MpakTUYECKUX 3a/1a4.
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- Pa3BEpHYTO M JIOTUYHO H3JIaraTb CBOXO TOUYKY 3PEHHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

OK 06.
Ipa)KIaHCKO-
MaTPUOTUYIECKYIO
MO3UIIHIO,
J€EMOHCTPUPOBATH
OCO3HAHHOE IOBEJCHHUE Ha
OCHOBC TPpaAUIUOHHBIX
POCCUICKHX JTyXOBHO-
HPAaBCTBCHHBIX LIGHHOCTGI\/'I,
B TOM YHCIE C Y4EeTOM

IIposiBiATH

JInuHOCTHBIE pe3yJIbTaThI JOJKHBI OTpa)kaThb
IrPaKIaHCKO-ITATPUOTUYECKOT0 BOCITUTAHUS:
- chOpMUPOBAHHOCTh  T'PAXKAAHCKO-TIATPUOTHYECKON

MO3UIMH, YBAXKAIOIIEW TOCYIapCTBEHHbIE CUMBOJIBI PD,
TOPASIIUNCS JOCTHKCHUSIMH OTCUECTBEHHOUW (pr3mueckoit
IITKOJTBI M TEXHOJIOTUM (KOCMOC, aTOM, OTITHKA);

- JIEMOHCTpALMsl MPUBEPKEHHOCTU ATUYECKUM HOPMaM
(4eCTHOCTh DJKCIIEPUMEHTa, OTKa3 OT QanabCupUKAIII
JAHHBIX) M AHTHKOPPYILMOHHOE IOBEIEHHE B y4eOHOM
e TEIIbHOCTH.

IIP6 1. CdopMupOBaHHOCTH MPEACTABICHUNH O POIUM M MecTe
(GU3UKKA 1 aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE MHpPA, O
cucreMooOpa3zymomneil ponu (QU3UKA B PA3BUTHH €CTECTBEHHBIX
HayK, TEXHUKU ¥ COBPEMEHHBIX TEXHOJIOTHI1, O BKJIA/Ie POCCUICKHX
U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH; IMOHHMMAaHUE
¢u3nyeckoil CymIHOCTH HAOIOMAeMbIX SBICHHH MHKPOMHpA,
MaKkpoMHpa M MEramupa; IOHMMaHHUE pOJH AaCTPOHOMHUH B
NPAaKTHYECKON JIESTENBHOCTH YelOBEeKa M JalbHEWIIeM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, poiau (GU3MKA B  (OPMHPOBAHUU
Kpyrosopa ¥ (QYHKIHOHAJIBHOW TPAMOTHOCTH 4YeNOBEKa IS

rapMOHHU3alUuu MeTtanpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPaXaTh: pelIeHNs TPaKTUYECKUX 334,
MEXHAITMOHAJILHEIX U | - OCYyIEeCTBIATh TOWCK wuHPopMmamuu o poccuiickux | [IP6 6. BrnageHue OCHOBHBIMH METOJaMH HAYYHOTO ITO3HAHUS,
MEXXPETUTNO3HBIX YYEHBIX-(PU3HKAX U UX OTKPBLITHIX, KDUTHUECKU OLEHUBAs | UCIOIb3YyEMbIMU B (DU3HKE: IPOBOAUTH IpPSIMBbIE U KOCBEHHBIE
OTHOIICHUH,  TPUMEHATH | ¢& JOCTOBEPHOCTE, U3MEpEeHUs (PU3MUECKUX BEJIMYMH, BHIOMpAsk ONTUMAIIbHBINA CIIOCO0
CTaH/apThI - OpMyJTHPOBaTh ¥ APryMEHTHPOBATh CBOIO MO3MIMIO B | M3MCPCHHS M HCIONB3YS  M3BECTHBIC ~ MCTOABI  OLCHKH
AHTUKOPPYIIIUOHHOTI'O JIMCKYCCUU O COIMATIBHBIX U HPABCTBEHHBIX MOCJIEICTBUAX IOrpCIIHOCTEN HU3MEPCHUU, IIPOBOANTDH HUCCIICOOBAHUC
NOBE/ICHUS (U3MYECKUX OTKPBITHIA 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAaHHUEM HPSIMBIX
-OCYILECTBISITH KOMMYHHKALIUH BO BCEX chepax KH3HHU; U3MEpEHUl, OOBACHATH TOJIYYEHHBIE PpE3yJIbTaThl, MCIOJb3Ys
- Pa3BEpPHYTO U JIOTMYHO M3J14raTh CBOIO TOUKY 3peHms | PUBMUCCKHE TCOPHH, 3aKOHBI M IOHATAs, W JCNAaTh BBIBOJBL
C HCIIOIB30BAHIEM S3BIKOBBIX CPE/ICTB. coOmomath TpaBuia 0E€30MacHOTO TpyAa TP TMPOBEIACHUU
UCCIICIOBaHUI B paMKax ydueOHOTO SKCIEpUMEHTa U Yy4eOHO-
UCCIIEI0BATEIbCKON /IEATEIBHOCTU C UCIOJIb30BAaHUEM LU(PPOBBIX
U3MEPUTENBHBIX YCTPOMCTB M J1a00OpaTOpHOTO O0OPYAOBaHUS;
C(OPMHUPOBAHHOCTh NPEACTABICHUNH O METOAAX IOIy4eHUs
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH.
OK 07. CogpeiictBoBarh | JINYHOCTHBIE pe3ynbTaThl AOKHBI OTpaxarh B yactu | [IP6 8. CdopMHpoBaHHOCTH yMEHHUS NPUMEHATH MOJY4YEHHBIC
COXPaHEHHIO 9KOJIOTUYECKOTO BOCIIUTAHUS: 3HAHUS JUIsI OOBSACHEHHs YCIOBUM TNPOTEKAHUS (U3NUECKUX
OKpYyXaromen cpeabl, | -  CPOPMHUPOBAHHOCTH  HKOJIOTHYECKOM  KYJIbTYpHI, | SIBICHUH B NPUPOAE U Ui MPUHATHS NMPAKTUUECKUX PEIICHUH B
pecypcocOepexeHH1o, IIOHUMaHHe BIIMSIHUS COLMAJIbHO-9KOHOMHMUYECKUX | TIOBCEIHEBHOW KM3HM U1 oOecreueHus Oe30MacHOCTH IpH
OpUMEHATh 3HaHMA 00 | MPOIIECCOB HAa COCTOSHUE MPHPOJHOW M COIMAIbHOM | oOpamieHMH ¢ OBITOBBIMH  NPUOOpPaMHU M TEXHUYECKUMHU
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HU3MCHCHUU

IMPUHIUIIBI

KJIMMarTa,
OCpEKITUBOTO

MIPOU3BO/JICTBA,
3¢ peKTUBHO ACHCTBOBATH

B
CUTyalusax

YpEe3BbIYANHBIX

cpenpl, OCO3HaHUE rI1006aTbHOTO Xapaxkrepa
9KOJIOTUYECKHUX MPOOIIEM;

- IUIAHUPOBAaHWE U  OCYIIECTBICHHE JICUCTBUM B
OKpy)Xalolllel cpene Ha OCHOBE 3HAHUS  IeNeid
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HENpUITHE [EUCTBUM, TPUHOCAIIUX BpEL
OKpY>Karollen cpeJie.

YCTPOMCTBAMM, COXPAaHEHHMS 3JI0POBbSI U COONIONEHUS HOPM
9KOJIOTUYECKOr0 TOBEACHUS B OKpPYXAlOLIEH cpele; MOHUMaHHE
HEOOXOMMOCTH TIPUMEHEHUS TOCTKEHUN (PU3UKHU U TEXHOJIOTHIA
JUISL PALIMOHAIIBHOTO ITPUPOONIOIB30BAHMS.

IIK* 1.2 TIpoBOANTH TEXHUUYECKOE OOCTYKHBAHHE U PEMOHT JKEJE3HOTOPOKHOTrO MOIBIKHOTO COCTABA B COOTBETCTBHH C TPEOOBAHMSMH TEXHOJIOTMUYECKHX

IPOLIECCOB;

[1IK 3.2 Pa3pabarbiBaTh TEXHOJOTHYECKHE MPOIIECCHl HA PEMOHT OTACIBHBIX JIETAJCH M Y3JI0B YKEJIE3HOJOPOKHOTO MOABUKHOTO COCTaBa B COOTBETCTBHH C
HOPMAaTHBHOMN JOKYMEHTALIUEN.

4 o “
VxaswiBatorcss [1K, 3meMeHTBl KOTOPBIX (OPMHPYET MNPHKIATHONH MOAyNb (MpodeCCHOHAILHO OPUEHTHUPOBAaHHOE cojep:kanue) B coorBeTcTBUM ¢ DPI'OC peanusyemoit
npogeccun/cnenuansroctu CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOI padoThl

Bun yueOHo# padboTbl O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 144
OcHOBHOE cozlepma]me5 95
B T.4..

TEOPETHYECKOE 00yUeHUe 53
MPAKTUYECKHE 3aHATHUS 16
1a00paTOpHbIE 3aHATHUS 26
6 Mm.u. NPOPecCUOHATLHO OPUEHMUPOBAHHOE COOepI’CaHUe (cooepicaHue 32
NPUKTIAOH020 MOOYJIS)

CamocrosiTesibHas pa6oTa 00yyauerocs 19
TpoMe:xyTOUHas aTTecTamus (3K3aMen)’ 30

5 OcCHOBHOE coJllep)kaHHe BKIIOYACT COJAep)KaTelbHbIC JIMHUM 10 ydeOHOMY mpenmeTy «®Pusmka» (6a30BBIH YPOBEHD)
denepaibHOI 00pa30BaTENBHON MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHus, YTBEPKISHHOW pHKa3oM MUHUCTEpCTBA
npocBemeHus: Poccuiickoit @eneparuu ot 18 mas 2023 r. N 371 (B penakuuu [Ipukaza Munnpocsemnienust Poccun ot
9 okTs10ps 2024 r. N 704).

IpodeccroHanbHO OPHEHTUPOBAHHOE COJICPKAHUE PACIIPEACIICHO MO pa3zeiaM (TeMam).

dopMa HPOMEKYTOYHON ATTECTALMH M KOJIMYECTBO 4YacOB, OTBOJMMBIX Ha €€ MPOBEICHHUE, PErIaMEHTHPYIOTCS
yueOnbM mmanom OIT CITO.
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2.2. TemaTuyeckuii MJIaH U cojep:kanue yueoHoro npeamera OVYIL.11 ®usuka

®opmupyembie 001IHE

HaunmenoBanue Coaepixanue yueOHOro Matepuajia (0OCHOBHOe H IPo(ecCHOHATBHO OpI/IeHTHPOBaHHOB)B, Obnem U
pa3aesioB U TeM JadopaTopHble U MPAKTUYECKUE 3aAHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) Hacos npogdeccuoHaIbHbIE
KOMIIETeHIH U
1 2 3 4
1 cemecmp

Paznesn 1. ®u3uka M1 MeTO/IbI HAYYHOI'0 O3HAHUS 3

Tema 1.1. BBenenne Conep:xanue yueOHOro MaTepuaJa:
®uszuka - Hayka o mnpupoae. HayuHble MeTOnbl MO3HAHMS OKpykKaromero mupa. Pomib
HKCHEpUMEHTa M TEOPUH B TMIpPOLECCe TMO3HAHHMS NPUPOABI. OKCIEPUMEHT B (DUBHKE.
MopenupoBanue (pu3NUECKUX SBJICHUN U MporieccoB. Hayunbie rumores3sl. @u3ndecKkue 3aKOHbI 2 OK 03
U Teopuu. ['paHHIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [IpuHIUT cOOTBETCTBHS. Ponb u OK 05
MecTo U3k B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MHpPA, B MPAKTHYCCKOUN
eITeIbHOCTH JII0ICH
CamocrosiTesibHas padora o0y4yarommxces Nel 1
3anonHeHue Tabuuibl «MeTo bl HayYHOTO MTO3HAHUS»

Pasnes 2. Mexanuka 21

Tema 2.1. KunemaTuka Conep:kanue y4yeOHOro MaTepuaJa:
Mexanuueckoe ABmKeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTro ABMKeHud. CucremMa oTcUeTa. OK 01
Tpaekropus. Ilepememienne, CKOpocTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) U OK 02
YCKOpEHUE MaTepualbHOM TOYKU, MX IPOEKLUHUH Ha OCH CHUCTeMBl KoopauHaT. CliokeHue OK 04
MEPEMEIICHUN U CIIOKEHHE CKOpPOCTe. PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSIMOJIMHEUHOE 3 OK 05
nBiokeHue. ['paguku 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, IMyTH M IMEpEeMEIICHUs OK 07

MaTepuaIbHOW TOYKHM OT BpeMeHu. CBOOOAHOE TajzeHUE. YCKOPEHHE CBOOOJHOTO TaCHUSI.
KpuBonunelinoe npmxenue. J[[BukeHrne mMaTepHaIbHOW TOUYKH MO OKPYXHOCTH C MOCTOSIHHOU
10 MOJYJIO CKOPOCTBbIO. YTJOBasg CKOPOCTh, JHMHEWHas CKopocTh. Ilepron u yacrora

8 O6pasoBaTenbHas OpraHU3aLUs BIPABE CAMOCTOSTEILHO ONPEAC/ISTh OCISI0BATEIHOCT H3YUEH S Pa3elioB M TeM, BXOAMIMX B HHX, 4 TAKXKE IePepacipeie/sTh KOTHIECTBO
4acoB ISl OCBOGHHUS OOy4aronMMHCS Y4eOHOro Marepualia, C YYeTOM JIOTMKH (DOPMHPOBAHMS IPEIMETHBIX Ppe3yJbTaToB, OOIMX M NPo(ecCHOHANBHBIX KOMIETEHIHH,
MEXIPEIMETHBIX CBSI3€H C IPYTrMMHU YUeOHBIMH JUCIUILIMHAMHU 0011e00pa3oBaTesI-HOTO 1 od1ienpodeccnoHanbHOro nukioB yueoHoro miana OIT CIIO.
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oOpaienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE. TexHuueckue ycmpoucmea u npaKkmuyeckoe
npuMeHenue: CnuoomMemp, 08UdICeHUe CHaps008, yenuvle U peMeHHble nepedayu ™

IIpakTuyeckoe 3ansaTue Nel
M3yuenne nBIKEHUS Tejaa, OPOLICHHOTO TOPHU30HTAIBHO

CamocTrosiTesibHasi padora o0yyarommxcst Ne2
3amonnenne Tabmuubl  «lIpsMoNIMHENWHOE pPAaBHOMEPHOE JBWXKCHHE U INPSMOJIMHENHHOE
PaBHOYCKOPEHHOE IBUYKEHUEY

Tema 2.2. Iunamuxa

Coaeprxanue yyeOHOro MaTepuaJa:

[Ipunmun otHocutTenbHOocTU [anmunes. IlepBoiid 3akoH HproroHa. MHepumanbHble CUCTEMBI
orcuera. Macca tena. Cuna. Ilpununun cynepnosunuu cui. Bropoil 3akoH HproToHa s
MaTepuaibHOW TOukH B mHepuuanbHol cucteme orcuera (MCO). Tpernit 3akon HproToHa st
MaTEpUaJIbHBIX TOYEK. 3aKOH BceMupHoro TiaroteHus. Cuna Tspkectu. IlepBas kocMuyeckas
ckopoctb. Cuma ympyroctu. 3akoH ['yka. Bec tema. Tpenme. Buasl Tpenus (moxos,
CKOJIb)KeHUs, KaueHus1). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIbKEHUSI U CUjla TPEHUS
nokosi. Koapduuuent tpenus. Cuiia CONpOTUBIICHUS MPH JIBHKEHUU Tella B KUAKOCTU WITU
raze. [locTynaTensHoe M BpallaTrenbHOE IBHKEHUE aOCOIIOTHO TBEPAOro Tejaa. MOMEHT CHIIbI
OTHOCUTENIBbHO OcH BpaumieHus. [lnedo cunbl. YcnoBus paBHoBecus TBepaoro tena B MCO.
Texnuueckue ycmpoicmea U NPAKMUYECKOe HNPUMEHeHUe: NOOWUNHUKU, — OBUICEHUE
UCKYCCNBEHHbIX CNYMHUKO8 ™

IIpakTnyeckoe 3ansaTHe Ne2
W3yuenne nBu>xeHust OpycKa Mo HAKJIOHHOM IJIOCKOCTH MOJT IEHCTBHEM HECKOJIBKUX CHJI

JlaGoparopuas padora Nel
I/ICCHG,Z[OBaHI/Ie yCJ'IOBI/II\/'I PaBHOBCCHUS TBEPAOTO TCJId, MMCIOIICTO OCh BpalllCHUSA

CamocTrosiTesqibHasi padora o0yuarommxcst Ne3
3anonuenne Ta0Iunbl «CUIBI B JUHAMUKE

Tema 2.3. 3aKO0HBI
COXpaHeHus B
MeXaHHKe

Conep:xanue y4yeOHOro MaTepuaJa:

Mexanunueckasi padota 1 MourHocTh. Kunernueckas sHeprus. [loTeHunanbHas sHeprusi. 3aKoH
COXpaHEHUs MeXaHM4YecKoil 3Hepruu. PaboTta cuiibl TSHKECTH U CHIIbl ynpyroctu. [IpuMenenue
3aKOHOB COXpaHeHHUs. lcnoib30BaHME 3aKOHOB MEXAaHUKU IS OOBSCHEHHs JBUKCHUS
HEOECHBIX TeNl W Uil Pa3BUTHS KOCMHYECKHMX HWCCIENOBaHUI, TpaHUIbl MPUMEHHUMOCTH
KJIaCCHYECKOM MexaHuKu. Mmmynbc maTepuanbHOW TOUKM (Tena), CUCTEMbl MaTepUalbHbIX
ToueK. MMmynbc CUiibl 1 U3MEHEHUE MMIyJbca Tena. 3aKoH coxpaHeHus ummynbsca B MCO.
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PeaktuBHoe gBmxkenume. PaGora cumel. MomHocTh  cuibl.  KuHetwueckas — sHeprus
MaTepuaibHOW ToukH. Teopema 00 W3MEHEHHMHM KHWHETHUYeCKOW sHepruu. lloTeHumanbHas
sHeprus. [loTeHnmanbHass >HEprus ymnpyro aeGpOpMHUpPOBAHHOW TpYKUHBI. [loTeHIManbHas
SHEprus Tena BOIWU3HM MOBEPXHOCTH 3emid. [loTeHInanpHbIe U HETOTEHIHAbHbBIE CHIIbL. CBS3h
paboThl HEMOTEHLMAIBHBIX CHJI C U3MEHEHHEM MEXaHMUYECKON SHEpPruH CUCTEMbI Tell. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHEPTHU. Vnpyaue u neynpyaue cmoakHogeHus ™

IIpakTuyeckoe 3ansitue Ne3

TexHudeckue yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIEp, NPYKUHHBINA 2
MHACTOJIET, IBUKEHNUE NCKYCCTBEHHBIX CIYTHUKOB U PAKET
JlabopaTopnast paGora Ne2 2
HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHWYEeCKOM SHEPruu Tela
CamocrosiTesbHast padora o0yyarommuxcs Ned 1
Pemenue 3amau
Pasznen 3. MoJiekyJisipHasi pu3nKa M TepMOIMHAMHMKA 21
Tema  3.1. OcHoBbl | Conep:kanue yueOHOro MaTepuaja:
MOJIEKYJISIPHO- OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKONH TEOpUH M HUX OINBITHOE OOOCHOBaHUE.
KHHETHYeCKOH Teopuu BbpoynoBckoe nBuxenue. Jud¢ysus. Xapakrep ABWKEHHS W B3aMMOJEHCTBHS YaCTHUIL
BemecTBa. Mojelnu CTPOCHHS Ta30B, JKUJIKOCTEH W TBEPABIX TEI U OOBSICHCHHE CBOWMCTB
BELIECTBA Ha OCHOBE 3TUX Mojeined. Macca u pa3mepbl Mosekyd. KoinuecTBo BelecTBa.
[Tocrosnnas Asoragpo. TemnoBoe paBHoBecue. Temmeparypa u ee wusmepenue. [llkama OK 01
temneparyp Llenbcus. Mopens wuzpeansHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO- 3 OK 02
KHHETHYECKON TEOpUU HIeaTbHOTO Ta3a. AOCOJIOTHas TeMmIeparypa Kak Mepa cpeaHei OK 03
KMHETUYECKOM SHEPruu TEIUIOBOTrO JBMKeHUs dactul rasa. lllkana temneparyp KenbBuHa. OK 04
l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa-Knaneiipona. 3akon JlameroHa. M3omporecchl B OK 05
uAcaIbHOM Ta3e C IIOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ 'paduueckoe mpeacTaBiIeHUE OK 07
M30IPOLIECCOB: HM30TE€pMa, H30Xopa, H3o0apa. Texwuueckue ycmpoticmeéa u npaxkmuyeckoe
npumeHenue: mepmomemp, bapomemp
IIpakTuyeckoe 3ansiTue Ne4 1
W3MepeHne macchl BO31yXa B KJJACCHOW KOMHATE
JlabopatopHas padora Ne3 2
W3yuenne n3ob6apHoro npouecca
CamocrosiTesqibHasi pabora o0yuarommxcest NeS 1
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3anomHenue Tadbuuibl «M3omporiecch

Tema 3.2. OcHOBBI
TePMOJAUHAMUKHU

Coaeprxanue yyeOHOro MaTepuaJa:

Buyrtpennss sneprus. Pabora u termonepenaya. KonmnuecTBo TemioTel. Y paBHEHHE TETIOBOTO
Oanmanca. IlepBoe Hauyaso TepMOAMHAMUKH. AnauabaTHbelii mpouecc. Btopoe Hauano
tepmoauHamMuku. TemoBble nauratenu. KIIJ[ TtemmoBoro nBurarens. OxpaHa NOpHUPOJIBI.
TepmoauHaMuueckass cucreMa. BHYTpeHHSS DJHEprus TEPMOAUHAMUYECKOM CHUCTEMBI U
crocoObl ee n3MeHeHus. KonndecTBo TemnoTsl U pabota. BHyTpeHHSs 3HEpPTrUsi 0THOATOMHOTO
UJcalbHOTO Ta3a. Buael Temonepenauu: TEIUIONPOBOAHOCTb, KOHBEKLHUSA, H3JIyUYEHUE.
VYaenbHas TemioeMKOCTh BemecTBa. KomudecTBo TemnoTsl npu Temtonepenaye. [lonstue o6
annabatHoM mpouecce. llepBelii 3akOH TepMoIMHAMMKH. [IpUMEHEHHE NEpBOTO 3aKOHA
TepMOJAMHAMUKH K m3omporieccaM. ['padudeckas uHTEpnperanus padoTsl raza. Bropoi 3akoH
TepMonuHaMuKH. HeoOparnmocTs mporeccoB B mpupoje. TermoBsle MamuHbl. [IpuHIMTIBL
necTBus TeroBbix MamuH. [IpeoOpa3oBanus sHepruu B TeIoBbIX MamnHax. Kosddunment
MOJIE3HOTO JiefcTBUA TeruioBoi MammHbl. Llukn KapHo u ero kKosp@HUIMEHT mNoJae3HOro
NENUCTBUS. ODKOJIOTMUECKHE TMPOOJEMBbl TEIJIOOHEPTETUKH. TexHuueckue ycmpoucmea u
npakmuyeckoe NpuMeHenue: O08u2amenb 6HYMPEHHe20 C20paHus, OblMOBOU X0I00UTbHUK,
KOHOUyuonep ™

JlabopaTopnasi pabora Ne4
M3Mepenne yienbHOM TeI0eMKOCTH

CamocrosiTesbHast padoTa o0yyarommuxcs Ne6
Pemenue 3amau

Tema 3.3. ArperarHble
COCTOSIHUSI BellecTBa H
(hazoBbie nepexoanl

Conep:xanue yueOHOIro MaTepuasa:

[TapooGpa3oBanue u koHAcHcarus. Mcnapenwe u kumneHue. AOCONIOTHAS M OTHOCHUTEIbHAsS
BJI&XKHOCTh BO37yxa. HacelmieHHbI map. YenbHas TemioTa mapoodpa3oBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUMEHHUs OT AaBieHus. TBepaoe teno. Kpucrammmueckue u amopdHble Telna.
AHnsorponus cBoicTB KpuctaioB. JKuakue kpucramipl. CoOBpEMEHHBIE MaTEpHUATIBL.
[InaBneHne W KpucTaIu3anus. YAenbHas TeruioTa IuiaBiaeHus. CyOmumanus. Ypasnenue
meni06ozo bananca*

IIpakTuyeckoe 3ansaTue NeS

Texnuueckue ycmpoucmea U NpaKMUYecKoe HpUMEHeHUue: 2uzpomemp u HNCUxpomemp,
Kaiopumemp,  MexHON02UU NONYYEHUsI COBPEMEHHbIX  Mamepuanios, 8 moM  4Hucie
HAHOMAMepuaios, U HaHOMEXHOJI02uu™
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JlabopaTopHas padora NeS

Onpenienenyie BIaXKHOCTH BO3AyXa 2
CamocrosiTesibHast padoTa o0Oyuarommuxcs Ne7 1
3anosHeHnEe TaONUIbl «ATPEraTHbIE COCTOSHHSI BEIIECTBAY
Pa3nen 4. DjeKTpOAMHAMHUKA 25
Tema 4.1. | ConepxxaHnue y4eOHOI0o MaTepuaJa:
DIeKTPOCTATHKA Onektpu3anus Tell. JNeKTpUdecKkui 3apsaa. /[Ba Buaa snexkrtpuyeckux 3apsaos. [IpoBonHukw,
OUDJIEKTPUKA M TOJYNPOBOJHUKH. 3aKOH  COXPAaHEHHUS  BJIEKTPUUYECKOTO  3apsja.
B3aumoneiicteue 3apsaoB. 3akoH Kynona. ToueuHbIN 35eKTpUUYECKUN 3apsll. DIEKTPUUECKOE
nosie. HanpskeHHOCTD 3IIeKTpUYecKoro noiid. [IpuHnun cyneprno3uumy 3JIeKTPUIECKUX TOJIEH. 3
JluHuM HanpsHKEHHOCTH dJEKTpHueckoro mojs. PaGoTa cui 3aeKTpOCTaTUYECKOrO MOJIS.
[Torenman. PazHocts moreHumanoB. IIpOBOAHMKM W JUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM
noje. JudnekTpuyueckass MPOHUIIAEMOCTh. JJIEKTPOeMKOCThb. KoHaeHcaTtop. DIeKTpOEeMKOCTh
TUIOCKOTO KOHJIGHCATOPA. DHepeus 3apsaiceHH020 Konoencamopa ™
IIpakTnyeckoe 3ausaTue Ne6 OK 01
Texunuueckue ycmpoucmeéa U NpaKMuyeckoe npumMeHeHue: 31eKmpOCKOn, 3J1eKmpomemp, 1 OK 02
NeKmpocmamuyeckas — 3auuma, 3azemnenue  1eKmMponpudopos, KOHOeHcamop™, OK 03
KOMMPOBAJIBHBIN anmapar, CTpyHHbIN IPUHTEP OK 04
CamocrosiTesibHast padora Ne§ 2 OK 05
Pemenue 3amau OK 07
Tema 4.2. Iloctrosinnbiii | Conep:kanue yueOHOro MaTepuaja: IIK 1.2
JIEKTPUYECKUl TOK. | DIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOro Toka. Mcrounnku toka. Cuna TIK 3.2
Toxkm B  pa3auuHbIx | Toka. [locTossHHbI TOK. Hampspkenume. 3akoH Oma a8 yyacTka ILeNH. OJIEKTPUYECKOE '
cpenax CONPOTHUBIICHNE. Y IETBbHOE CONpPOTHBIIEHHE BenlecTBa. [locienoBarenbHOe, MapauieNbHOE,
CMEIIaHHOE COEeIMHEHHE MPOBOAHMKOB. PaboTta snekrpuueckoro toka. 3akoH Jxoymns-JIeHua.
MOMHOCTh 3JIEKTPUYECKOTO TOKAa. ODJEKTPOABMKYILAS CHJIAa U BHYTPEHHEE CONPOTHUBIICHUE 4

HUCTOYHUKA TOKa. 3akoH Oma nns moimHOW (3aMKHYTOW) anekTpudeckoi mernu. KopoTkoe
3aMbIKaHHEe. DJIEKTPOHHAs MPOBOJUMOCTh TBEPJBIX METAJJIOB. 3aBUCHMOCTb CONPOTUBIICHUS
METAJIJIOB OT TeMIepaTypsl. CBEpXIPOBOAMMOCTb. DJIEKTPUUECKUN TOK B Bakyyme. CBoiicTBa
MIEKTPOHHBIX My4ykoB. IlomynpoBognuku. CoOcTBeHHass W INpUMECHas IPOBOJUMOCTh
noJynpoBoHUKOB. CBoiicTBa p-N-niepexona. I1onynpogoonuxosvie npubopsl. Inekmpuieckuii
MOK 8 pacmeopax U pacniasax 31eKmporumos. INeKmpoIumuieckas Ouccoyuayusl.
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Onekmponus. Inexkmpudeckuu mox 6 easzax. CamocmosmenvHulll U HecamoCmOosmelbHbll
paspso. Moanus. Ilasma™

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

unaykuun @Papazes. BuxpeBoe anekrpuyeckoe mose. DNEKTPOABIIKYILAS CUJIa MHAYKIMH B
MIPOBOJIHUKE, JIBHXKYIIEMCSl IOCTYNATEIbHO B OJHOPOAHOM MarHuTHOM mnodje. [IpaBuno Jlenna.

UCMOYHUKU MOKA, 21eKmpoHazpesamelibHble Npubopul, 3N1eKmpooceemumernvhvlie npubopul, 1
mepmomemp — CONPOMUGIEHUS,  BAKYYMHbINL ~ OUOO,  MEPMUCMOpbL U homope3ucmopeol,
NOTYNPOBOOHUKOBBIU OUO0O, 2ATbBAHUKA™
JlabopaTopHasi pabora Ne6
N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB 4
JlabopaTopnasi pabora Ne7
W3mepenne 37eKTpoABIKYIIEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHEr0 CONPOTHUBIICHUS
IIpomexyTouHas arTecTanus (MnddepeHunpoBaHHbIN 3a4eT)
| cemecTp:
MaKCHMAaJIbHasl HAarpy3Ka: 60
o0si3aTesIbHAsI HAIPy3Ka: ol
JIEKINH: 29
NpaKTHYeCKUe 3aHATHS: 8
Ja0opaTopHbIe padoThI: 14
caMoCTOsITeJIbHAs padoTra 9
2 cemecmp
Tema 4.3. MarautHoe | Cogep:xanue yueOHOro MmarepuaJja:
noJe. [TocrossHHBIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX MarHuToB. MarHuTHoe moiie. Bekrtop OK 01
DJIeKTPOMArHUTHAS MAarHUTHOM WHAYKIUU. [IpUHIMI Cynmeprno3uiyu MarHUTHBIX Tojded. JIMHuM MarHuTHOU OK 02
HHTYKIUSI uHaykuud. KapTuHa MMHUI MarHUTHOM MHAYKIMH TOJS MOCTOSIHHBIX MarHUTOB. MarHutHoe OK 03
oJIe MPOBOJAHUKA ¢ TOKOM. KapTuHa JIMHHMI MHAYKIMM MarHUTHOTO MOJIS JJIMHHOTO IPSIMOTO OK 04
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKK C TOKOM. OmnbIT Dpcrena. OK 05
B3aumopeiictBue npoBoaHMKOB ¢ TokoM. Cuna Awmrepa, ee Moayib W HampasieHue. Cuiia 3 OK 06
Jlopenua, ee MoAyinbp W HampasieHue. JIBUKEHHE 3apsyKEHHOM YacTHIbl B OJHOPOJHOM OK 07
MarHuTHOM Tmone. Pabora cuner Jlopenma. SIBieHune 3meKTpoMarHUTHOW WHAYKIUHU. [loTok K 1.2
BEKTOpPAa MarHUTHON MHIYKIUU. DIEKTPOABUKYILAS CUJIa MHIYKIUU. 3aKOH 3JI€KTPOMarHUTHOU K 3:1
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NHayKTUBHOCTH. SIBIEHHE CAMOMHIYKIHMHU. DJIEKTPOJIBUKYILAS CUJIA CAMOUHIAYKIUH. DHepaus
MAZHUMHO20 NOJISL KAMYWKU C MOKOM. DIeKmpoMasHUumuoe nojie*

IIpakTn4yeckoe 3ansitue Ne§
Texnuueckue  ycmpoticmea U — NpAKMU4ecKoe  NPUMEHEHUe:  NOCMOAHHble — MACHUMbI,

IEKMPOMACHUMDBL, INeKMPOO8U2AMeb, YCKOPUMeNU 1eMeHmapHulX yacmuy™, UHAYKIMOHHAsS !
TeYb
JlaGoparopHasi padora Ne§
UccnepoBanue necTBUsI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM 4
JlabopaTopHas pabora Ne9
N3yuenue sBiIeHNs DIEKTPOMarHUTHOM MHIYKIUU
CamocTrosiTesqibHasi padoTa od0yuarommxcst Ne9 2
Pemtenue 3agau

Pa3nen 5. Kosiebanusi M BOJIHBI 23

Tema 5.1. Mexanuueckue | Coaep:xanue yueOHOro MmarepuaJja:

U 3jaexkTpomarHuTHble | Konebarenbnas cucrema. CBoOOAHbIE MeXaHWUecKue Konebanus. ['apmMmoHndeckue KonedbaHusl.

KoJIe0aHu s [lepuon, vacrora, ammuutyna U (asza kosneOanuil. [IpyxuHHBIH MasTHUK. MaremaTtudyeckuit
MasiTHUK. Y paBHEHUE rapMOHUYECKHX Kosiebanuil. [IpeBparienue s3Hepruy npu rapMOHHYECKUX
koneOanusx. KoneOarenbuplii  KOHTYp. CBOOOIHBIE JJICKTPOMArHUTHBIE KOJICOAHUS B
UJealbHOM  KoneOaTenbHOM  KOHType.  AHAIOTUs  MEXKIy  MEXaHWYeCKUMH U OK 01
AJICKTPOMArHUTHBIMU KosieOaHusiMu. Dopmyrna TomcoHa. 3aKOH COXpaHEHHs] SHEPTHH B 5 OK 02
uaeadbHOM KosebarenbHOM KoHType. IlpeacraBieHne o 3aTyxamomuxX — KoJeOaHUSX. OK 04
Boinyxaennsle MexaHuueckue KoseOaHus. Pe3onaHc. BpIHYXIEeHHBIE 3JEKTPOMarHUTHBIE OK 05
konebanus. [lepemennslii Tok. CuHYCOUTANBHBINA MTEpEMEHHBIN TOK. MOIIHOCTD NEPEeMEHHOTO OK 06
TOKAa. AMIUTUTYTHOE M JICUCTBYIOIIEEC 3HAYCHHE CHUJIBI TOKAa W HampsbkeHus. Tpanchopmarop. OK 07
[Tpou3BonacTBO, TIepeada U MOTPeOICHHE AIEKTPUUECKON SHEPTUH. DKono2uyecKue pucku npu K 1.2
npouzeoocmee  dnekmpuueckol IHepeuu. Kynomypa ucnonv3osamus 21eKmpodHepuu 8 K 3'2
NOBCEOHeBHOU HCU3HU™ '
IIpakTuyeckoe 3ansiTue Ne9
Texnuueckue ycmpoucmea U NpaKmMuiyeckoe npuMeHeHue: 3eKMPUYecKull 360HOK, 2eHepamop 1
nepemMeHHO20 MOKa, TUHUU d1eKkmponepeoay™
JlabopaTopnasi paGora Nel0 2

I/ICCJ'ICIIOBaHI/IC INEPEMCHHOI'O TOKA B ICIH M3 IMOCJICAOBATCIIbHO COCAMHCHHBIX KOHACHCATOPA,
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KaTYIIKH U Pe3UcTopa

CamocrosiTesibHas padora o0y4yarommxcst Nel0
Pemrenue 3agau

Tema 5.2. MexannueckKue
" JIEKTPOMATHUTHbIE
BOJIHBI

Conep:xanue yueOHOro MaTepuaJa:

MexaHn4eckre BOJIHBI, YCIIOBHS pacnpoctpaHeHus. Ilepuon. CKopocTh pacnpocTpaHEHUs U
mnuHa BodHBL. [lomepeunble M mpojoJibHBIE BOJHBL. MHTepdepeHums u audpakuus
MeXaHW4YeCKnX BOJIH. 3ByK. CKopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.
3JI€KTpOMaFHI/ITHBIe BOJIHBI. Y CJIOBHUAI HU3ITYyUYCHUSA OJICKTPOMArHUTHLIX BOJIH. B3anmuasa
opueHTauuss BekTopoB E, B, v B anekTpomMarHuTHON BojHEe. CBOHCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)k€HHe, IpeloMJIeHHe, nojspusanus, audpaxnus, unHteppepenius. CKoOpocTh
ANEKTpOMarHuTHIX BoJH. Ilkana snekTpomMarHuTHBIX BOJH. [IpMeHeHHe 3/1eKTpOMarHUTHBIX
BOJIH B TCEXHHUKE U GBITy. HpI/IHLII/IHBI pPagruocCBiA3 W TCICBUIACHUA. PaI[I/IOJIOKaI_[I/IH.
Onekmpomaznumnoe 3a2psa3Henue oKkpyxcaroujell cpeowl *

IIpakTnyeckoe 3ansaTue Nel0
Texnuueckue ycmpoticmea u Npakmuyeckoe npuMeHeHue: MY3bIKATbHBIC HHCTPYMEHTHI,
VILMPA3eyKosas OUASHOCMUKA 6 MeXHuKe® W MEIWIUHE, pajap, PaJuoNpUEMHUK, TENEBH30D,
antenHa, tenedon, CBU-meup

CamocrosiTesbHast padora o0yuarommuxcs Nell
CocraBneHue mioccapus € ONpEeNIeHUSAMH MO0 TeMe «MeXaHMYeCKue M IJIEKTPOMArHUTHbBIE
BOJIHBI»

Tema 5.3. OnTuka

Coaeprxanue yyeOHOro MaTepuaJa:

I'eomeTpuueckas ontuka. [IpsmonuHeitHOe pacnpocTpaHeHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBera. Toueunslil HCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OoTpakeHus cBeTa. [locTpoenue
n300pakeHU B IUIOCKOM 3epkajiie. [IpemomiieHwe cBeTta. 3aKOHBI TPEIOMIICHUS CBETA.
AOGcomoTHBIN 1oka3aTens npenomiieHus. [lonnoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroiu
MOJTHOTO BHYTpEeHHETo oTpakeHus. [{ucmepcusi cBera. CioxHBIA cocTaB Oenoro cBera. lIBer.
Cobwuparonue U paccenBaronue JUH3bL. TOHKas nuH3a. DOKYCHOE PACCTOSIHUE U ONTHYECKAst
cusia TOHKOM smH3bL. [locTpoenue m3o0pakeHUH B COOMpAIOIIMX M PAaCCEMBAIOLIMX JIHH3AX.
dopmysia TOHKOM JMH3BL. YBEJIMYEHHE, JaBaeMoe JIMH30M. [Ipeaensl NPUMEHHMMOCTH
reoMeTpuueckoil ontuku. BomnoBas onrtuka. HaTepdepenuus cBeta. KorepeHTHbIe
WUCTOYHUKU. YCJIOBUA HAOMIOACHUS MAaKCUMYMOB W MHUHHMYMOB B HUHTEp(epeHIIMOHHOI

KapTHHE OT JBYX CHH(A3HBIX KOT€peHTHBIX MCTOYHMKOB. udpaxius cera. udpakunonnas
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pemeTka. YciloBUe HaOMIOJEHHs IVIaBHBIX MAaKCHMMYMOB IIPH MaJeHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha Iu(pakIUOHHYI0 pemeTky. [lonapusayus ceema™

IIpakTuyeckoe 3ansaTue Nell
Texnuueckue ycmpoucmea u npakmuyeckoe npuMmeHeHue: OYKHW, Jjyna, (oToanmapar,

MPOEKIIMOHHBINA amnmapar, MHKPOCKON, TEJIECKON, B0J0KOHHAsA Onmuka™, IudpaxkiMOHHas !
penieTKa, noJipounsa
JlaGoparopHas pabora Nell
Onpenenenne noka3aresnst NPeJIoOMIICHHs CTEKIIA 4
JlaGoparopHasi padora Nel2
VccnenoBanue CBOMCTB M300paskeHUH B JIMH3aX
Pa3znes 6. OCHOBBI cCrieNMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH 3
Tema  6.1. OcHoBbl | Conepxxanue y4eOHOro MaTepuaJa: OK 01
TeOpHH ['paHunbl NPUMEHMMOCTH KJIACCUYECKOM MexaHukHu. llocTynaTtel cnenuanbHOM Teopuun OK 02
OTHOCHTEJIbHOCTH OTHOCHTENILHOCTH: ~MHBAPHAHTHOCTb  MOJYIS CKOPOCTH CBETa B  BAKyyMme, NPHHLMUII 2 OK 04
OTHOCHUTENIbHOCTH DiHIITetHA. OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMelJIeHHe BPEMEHU U OK 05
COKpallleHHE UIMHBI. DHEPTUs U UMITYJIbC PEISTUBUCTCKON YacTHIlbl. CBSI3b MacChl C SHEPTrUeH OK 06
Y UMIYJIbCOM PENIITUBUCTCKON YaCTUIbl. DHEPTUs MOKOsI CBOOOIHOM YaCTHIIbI OK 07
CamocrosiTesbHasi padora o0yuarommxcs Nel2 1
Pemenue 3agau
Pa3nen 7. KBanToBas pusnka 14
Tema 7.1. Daementsl | Conep:kanue yueOHOro MaTepuaja:
KBAHTOBOW ONITHUKHU ®oronsl. Gopmyna [lnanka cBs3u sHepruu (OTOHA C €ro YacTOTOW. DHEPrus U HMITYIIbC
¢dorona. OtkpeiTue u wucciaenoBanue ¢orodpdexra. Ombitel A.I'. CromeroBa. 3aKOHBI OK 01
dboTodrddekra. Ypasuenue DiiHmTelHa 1 hoTodddekra. «KpacHas rpanuna» dhorodddekra. 2 OK 02
Hasnenne cBera. Onwitel [1.H. JlebGenmeBa. Xwumudeckoe neicTBUE cBeTa. 7TexHuueckue OK 04
ycmpoucmea U  npakmudeckoe npumeHerue: ¢homosnemenm, Gomooamyux, COAHeUHAs OK 05
bamapes, c6emoouoo™ OK 06
CamocrosiTesbHas padora Nel3 2 OK 07
Pemenue 3anau K 1.2
Tema 7.2. Crpoenue | Cogep:xanue yueOHOro MmaTepuaJja: [IK 3.2
aToMa Mognens atroma Tomcona. OnwiTel Pezepdopna mo paccesnuto yactuu. IlmanerapHas mMozienb 3

atoma. [loctymarsl bopa. M3nydenne u nornomieHrne (pOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO
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YpPOBHA 3HEpruM Ha Apyroi. Bumbl cnektpoB. CnekTp ypOBHEH SHEpPruuM aroMa BOAOPOAA.
BonnoBbeie cBoiictBa wactuu. Bomsel ae bpoiug. KopnyckynsipHO-BOJIHOBON —Ayanu3M.
CrioHTaHHOE ¥ BBIHYXKJEHHOE n3iaydeHue. /udpakius 31eKTpoHOB B KpUCTaIax. Y CTPOHCTBO
U TpUHOUN paboThl Jazepa. Texuuyeckue YCmMpoucmea u NpaKmuyeckoe npuMeHeHue:
CHEeKMPAbHbLLL AHANU3 (CHeKMPOCKON), 1a3ep, K8AHMOBbII KOMNblomep™

IIpakTnueckoe 3ansaTne Nel2
Hal6mronenne nuHeinyaToro crekTpa

Tema 7.3. AToMHOe AP0

Coaeprxanue yyeOHOro MaTepuaJa:

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIIOXKHOCTh CTPOCHHs sapa. OTKpBITHE PaJHMOaKTUBHOCTH.
OmnbiTsl Pezepdopna mo onpeaeneHnio cocTaBa paAuoakTUBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, ramMma-u3inydeHus. BiusHue paguMoOaKTUBHOCTH Ha KHUBbIE OpraHu3Mbl. OTKpBITHE
npoToHa u HeirpoHna. Hykmonnas wmogens sgapa ['elizenGepra-lBanenko. 3apsn smpa.
MaccoBoe uucino siapa. M3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacma.
I'amma-uznmyuenue. 3akOH paJuOAaKTHBHOIO pachajga. OJHEPrusl CBSI3M HYKJIOHOB B sjpe.
Anepurie cunbl. Jlepext maccwl siapa. SAnepueie peakuuu. Jlenenue u cuHTE3 saep. SAnaepHbIi
peaktop. TepmosmepHsiit cuHTe3. IIpobmembl W MEPCHEKTUBHI  AICPHOW SHEPreTHKH.
OKOJIOTUYECKHE AaCIEKThl SJIEPHOW HSHEPreTUKU. OJEMEHTapHble YacTUlbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOMIOIEHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YacTull. OyHaaMeHTalIbHbIe
B3auMOCHCTBUA. EAMHCTBO m3nueckoil KapTHHBI MUpa

IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

IIpakTnyeckoe 3ansaTue Nel4

Texnuueckue ycmpoticmea u npakmuieckoe npumerenue; 003umemp™, kamepa BuibcoHa, siiepHbIit
peakTop, aToMHasi bomba

CamocrosiTesbHas padora Neld
Pemenue 3agau

Pa3nes 8. Dj1eMeHTHLI AaCTPOHOMUH H ACTPO(DUINKHU

I~

Tema 8.1. DiaemMeHTHI
ACTPOHOMHUM "
acTpopu3uKu

Conep:xanue y4yeOHOro MarepuaJa:

Oransl pa3BUTHA acTpoHOMUH. [IpHKinagHOE 1 MUPOBO33pPEHUECKOE 3HAUEHNE aCTpPOHOMUU. Buj
3Be3gHoro Heba. Co3Be3nusi, spKUe 3Be3[bl, IUIAHEThl, UX BUAUMOE ABMeHHe. ConHeuHas
cucrema. [lnmaners! 3emMHONM rpynnsl. [InaneTsi-rurantel. Mansle Tena CoJIHEYHOW CHUCTEMBI.
Comnnne, gorochepa u armocdepa. ComHeyHas akTUBHOCTh. Mcrounuwk sHepruu CojHIA U

OK 01
OK 02
OK 03
OK 05
OK 07
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3B€3/l. 3BE3/lbl, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHBIA KjacC —
CBETUMOCTB». 3B€3/Ibl TJIABHOW MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» IS
3B€3]] TIJIaBHOW TIOCJEeNOBaTeNbHOCTU. BHyTpeHHee cTpoeHne 3Be3l. (CoOBpEeMEHHbIE
MPEACTABICHUST O MPOUCXOXKAECHMH M 3Boitonuu CoiaHIA W 3Be3A. OTambl KU3HU 3BE3/I.
Muneunsiit [1yts - Hama [Nanaktuka. CrinpanbHas CTpyKTypa ['anakTuku, pacnpeneiaeHue 3Be3,
raza u neuid. [lomoxxenue u npmwxenue Connua B [Namaktuke. Tunel ramaktuk. Ilnockas u
chepuueckas noacucteMsl ['anaktuku. PaanoranakTuku U KBa3apbl. UepHbIE OBIPHI B SApax
ranakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa66mna. Pazderanue ramaktuk. Teopus
Bonsmoro B3peiBa. PenmmkroBoe wm3mydeHue. MacmtabHas — cTpykTypa  BceneHHOR.
Meraranaktuka. Hepernennbie mpo6iemMbl aCTpOHOMUHU

JlaGoparopHasi padora Nel3

Habmonenne ocHOBHBIX co3Be3uii CeBEpHOTo MONyIMIApHsI U IPKUX 3BE3]T 2
IIpome:kyTOYHAs aTTecTalus (IK3aMEH) 30
Il cemecTp:
MaKCHMAaJIbHasl Harpy3Ka: 84
00s13aTe/ibHAsI HATPY3KAa: 44
JEeKIUHN: 24
NMpaKkTHYeCKHe 3aHATHS: 8
J1abopaTopHbIe padoThl: 12
caMocTosiTeJibHAasI padora: 10
NMPOMEKYTOYHAS aTTecTAlMs: 30
3a roa:
MaKCHMAaJIbHasl HAarpy3Ka: 144
o0s3aTesIbHAsI HAIPy3Ka: 95
JIEKIMH: 53
NMpaKkTHYeCKHe 3aHATHSA: 16
J1abopaTopHble padoThI: 26
CcaMoCTOsITe/IbHAs padoTa: 19
NMPOMEKYTOUYHAS ATTeCTALMS: 30

IIpogeccuonanvrno opuenmuposanHle d1eMeHmbl COOEPHCAHUS
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPE/IMETA

3.1. TpeboBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

B cootBercTBum ¢ tpeboBanmsimu @I'OC COO k mMaTepuanbHO-TEXHHYECKOMY 00€CTICUeHUIO
yaeOHOro mpoiiecca 06a30BbIii YpOBEHb Kypca (M3MKK Ha YPOBHE CPEAHETO 0OIIero o0pa3oBaHHUS
W3y4aeTcss B YyCIOBUAX KaOwHeTa Gu3uku. B kabuHeTe GU3MKH HMEETCs HEO0O0X0auMoe
nabopaTopHoe 000pyIOBaHUE JUIS BBIOJHEHHS YKa3aHHBIX B pabodel mporpamme MpaKTHYECKHX
3aHATUH HW Ja00paTOpHBIX PabOT M JAEMOHCTpPAllMOHHOE 00OopymoBaHHe. JIeMOHCTpallMOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBHUU C MPUHIUIIOM MHUHUMAIBHOW JOCTATOYHOCTH U
o0ecrnieurBaeT MOCTAHOBKY MEPEUYUCICHHBIX B pabodeil mporpamme KIIOYEBBIX JEMOHCTpALMi s
HUCCICAOBAaHHUA N3YyU1aCMbIX SIBJICHUU U IMponIecCoB, SMIIMPUICCKUX U (byHI[aMeHTaHBHBIX 3aKOHOB, UX
TeXHUYECKUX TmpuMeHeHud. JlaboparopHoe oOopymoBaHue Il JIaOOpaTOpHBIX paboT U
NPAaKTUYECKUX 3aHATHHA (OpMHUpyeTCs B BUAEC TEMATUYECKMX KOMILJIEKTOB M OOECleYrBaeTcsl B
pacuére OJHOrO KOMIUIEKTa Ha JABYX oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIabopaTOpHOTrO
000py0BaHUS MOCTPOCHBI HA KOMIJIEKCHOM HMCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(POBBIX TPUOOPOB, a
TaK)ke€ KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUAE LU(POBBIX TaOOpaTOpHil.

Ob6opynoBanne yaeOHOTO KabUHeTA:

- I0Ca/I0YHbIE MECTa MO KOJUYECTBY 00yUaIOLIUXCS;

- pabouee MecTO IpernoiaBaTes;

- KOMIUICKT y4eOHO-HATrJIsTHBIX TTOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPHUAJIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- mpoecCHOHAIBHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepuasl Uit mpoBeieHus quddepeHIIMPOBAaHHOTO 3a4eTa U SK3aMeHa.

TexHu4eckne cpecTBa 00yIeHUs:

- IEPCOHAIBHBIA KOMIBIOTEP C JIUIICH3UNOHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C IKPAHOM;

- 3anel  (OMOnMMOTEKa, UYWTAIBHBIA 3al € BBIXOJOM B WH(OPMAIMOHHO-
TEJIEKOMMYHUKAITUOHHYIO CETh HHTEPHET).

[IpumepHBbIii TepedeHb JeMOHCTPALMOHHOTO U 1a00paTOPHOTO 000pYyI0BaAHUS:
udposas 1adopaTopus 1o GpU3MKe I MpernoiaBaTes;
nudposas madopatopus 1Mo GU3UKE ISl 00yJarOIIETOCs;
BECHI TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT J1JIs JTabOopaTOPHOTO MPaKTUKyMa 10 ONTHKE;
KOMILJIEKT /1715 TaOOpaTOPHOTO MPaKTHKyMa 110 MEXaHHKE;
KOMIUIEKT Ui JaOOpaTOpHOro  MpakTUKymMa IO  MOJEKYyIspHOH  ¢(usuke u
TEPMOJIMHAMHUKH;
7. KOMIUIEKT JIJisl 1a00paTOPHOTO MPAKTUKYMa T10 JJIEKTPUUECTBY (C TeHEpaTOpOM);
8. KOMIUIEKT Ui M3y4eHHUS BO30OHOBISEMBIX HCTOYHMKOB SHEPIHU (COTHEYHOH, BETPOBOM
SHEPruH, OMO0-, MEXaHUYECKOU U TEPMOAJIEKTPUUECKON IHEPIETUKH );
9. ammepmerp J1a0OpPaTOPHBIN;
10. BombTMETp TAOOPATOPHBIN;
11. xomopumeTp ¢ HAOOPOM KATIOPUMETPHUUECKUX TEIT;
12. TepmomeTp 1abOPATOPHBIA;
13. KOMIUIEKT I U3yYCHHUsI OCHOB MEXAaHUKH, MTHEBMATUKH U BO30OHOBIISIEMBIX UCTOYHHUKOB
SHEPrui;
14. Gapomerp-anepous;
15. G50k MUTaHMS PETYIUPYEMBIN;
16. BeO-kamepa Ha MOABM)KHOM IITATHBE,
17. Bumeoxamepa aJis pabOTHI C ONITHYECKUMU TPHOOpaMH;

SourwNdE
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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;

JTUHAMOMETP IEMOHCTPAlMOHHBIN;

KOMIUIEKT MOCY/Abl JEMOHCTPALIMOHHON C TPUHAAIICKHOCTSIMU;
MaHOMETD KUJAKOCTHOU IEMOHCTPALIMOHHBII;

METp AEMOHCTPALMOHHBI;

MHUKPOCKOII IEMOHCTPALIMOHHBIN;

Hacoc BakyyMHbIi1 KoMoBckoro;

CTOJUK ITOhEMHBIN;

IITaTUB JIEMOHCTPAIIMOHHBINA (PU3UUECKHIA;

AJEKTPOIUINTKA;

Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM SIBIICHUSIM;
HaOOp 1IEMOHCTPAIIMOHHBIH 110 JMHAMUKE BpPaIaTeIbHOTO TBUKCHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUIECKUM KOJICOAHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBICHU;

BEJIEPKO ApXHUMena;

MasSTHHK MakcBeina;

HaOOp Ten paBHOTO 00BEMA;

Ha0op TeJ paBHOW MAacCHI;

npubop TSt JEMOHCTPAIMK aTMOC(EPHOTO AaBICHHUS;
MpU3Ma, HAKJIOHSIOIIASCS C OTBECOM;

phluar 1eMOHCTPALMOHHBIH;

COCYJIbI COOOIIIAIOIIHNECS;

CTaKaH OTJIMBHOW JIEMOHCTPALIMOHHBIH;

TpyOKa HBIOTOHA;

iap rnackasis;

HabOp 1IEMOHCTPAIIMOHHBIN 110 MOJIEKYJIIPHON (DU3UKE U TETIIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAIIMOHHBIN 110 Ta30BBIM 3aKOHAM;

Ha0Oop KamuJUIAPOB;

TpyOKa JJisi JEMOHCTPAIIMHA KOHBEKIIMH B KUIAKOCTH;
LUAJIUHIPBI CBUHIIOBBIE CO CTPYTOM;

ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIA HCTOYHHK;

reneparop Ban-ne-I'paacga;

NO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIIHKAX;

KOMIUIEKT  HpuOOpOB M TpPUHAUIEKHOCTEH  JUIsl  JEMOHCTpallMd  CBOMWCTB

QJICKTPOMArHUTHBIX BOJIH,

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

KOMIUIEKT MPUOOPOB JIIsl U3yUEHUS PUHIIUIIOB paAHONIPUEMa U PaIuOoNepeiayuu;
KOMILJIEKT MPOBOJIOB;
MarHuT AyrooOpa3HbIii;
MAarHMUT MOJIOCOBOW IEMOHCTPALIMOHHBIN;
MaluHa JIeKTpodopHas;
MasATHHK 3JIEKTPOCTATUYECKHUIA;
Ha0Op MO U3YUYEHUIO MAarHUTHOTO TIOJIS 3€MIIH;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
HabOp 1IEMOHCTPAIIMOHHBIH 110 TOTYIIPOBOJHUKAM;
Ha0Op IEMOHCTPAIIMOHHBIH 110 TTOCTOSTHHOMY TOKY;
HaOOp IEMOHCTPAIIMOHHBIH 110 3JIEKTPUUYECKOMY TOKY B BaKyyMe;
HaOOp IEMOHCTPAIIMOHHBIH 10 3JIEKTPOINHAMUKE;
HaOOp 1715 IEMOHCTPAIIMN MarHUTHBIX MOJIEH;
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69. HaOop 7S IEMOHCTPAIUH AIEKTPUUECKUX MOJICH;

70. TpanchopmaTop yueOHBIH;

71. manouka CTeKIISIHHAS;

72. manouka >O00HUTOBAS;

73. mpubop JeHua;

74. cTpenku MarHUTHBIE HA MITaTUBAX;

75. cynTaH 3JIEKTPOCTaTUYECKUI;

76. ITaTUBBI U30JUPYIOIINC;

77. 3EKTpOMarHuT pa3oopPHBIA;

78. Habop IEMOHCTPAITMOHHBIN 110 TEOMETPHUIECKOM OITHKE;
79. HaOOp IEMOHCTPALMOHHBIN IO BOJTHOBOM ONTHKE;

80. creKTpoCcKoM NBYXTPYOHBIIA;

81. Habop creKTpanbHBIX TPYOOK C HCTOUHUKOM MUTAHUS;
82. yctanoBka 115t uzydeHust Gorodddekra;

83. Habop 1EMOHCTPAIIMOHHBIN 110 TTOCTOSIHHOM TUTAHKA;

84. KOMIIIEKT HATISIAHBIX TOCOOUI IJISl IIOCTOSSHHOT'O UCITOJIL30BaHUS,
85. KOMITJIEKT MOPTPETOB I 0popMIIeHUS KaOMHETA;

86. KOMIUIEKT JEMOHCTPAITMOHHBIX YI€OHBIX TaOIHII.

[IpumepHBIii mepeyeHb JEMOHCTPAMOHHOTO W JabopaTopHOro 00OpYyAOBaHHS HOCUT
pPEKOMEHIAaTENbHBIN XapaKTep.

[Tpu Hanuuuu He0OX0IUMOTO 000PYIOBAHUS 3aHATHS MO (U3HKE B HEKOTOPHIX CIyYasX MOTYT
MIPOBOJIUTHCS B UMEIOIIUXCS B 00pa30BaTEIbHON OPraHU3aIllil MACTEPCKUX WM J1a00paTOpHUsX.

3.2 UudopmanuonHoe odecriedeHne 00y4eHus

Ilepeyenb ucmoib3yeMbIX Y4eOHbIX HM3AaHUI, MHTepHeT-pecypcoB, JONOJHHUTEILHOM
JINTEPaTypsbl

OcCHOBHbBIC HICTOYHUKU:

1. ®wusuka. TexHomormueckuil mpopuiab : y4eOHHK JUIsi 00pa30BaTENIbHBIX OpraHU3alui,
peanu3yronmx 00pa3oBaTeNbHBIE TporpamMmbl cpea. npod. obOpazoBamms : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : U3natensckuit ieHTp «Axagemus», 2025. — 320 c. -
ISBN 978-5-0054-3300-8.

2. Owuszuka. TexHomormueckuid nmpoduib : y4yeOHUK A7 0Opa3oBaTENbHBIX OpraHU3allHid,
peanu3yronmx 00pa3oBaTeNbHBIE TporpamMmbl cpea. npod. obOpazoBanms : B 2 4. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : U3narenbckuil nenTp «Axaaemusi», 2025. — 256 c. -
ISBN 978-5-0054-3301-5.

3. Owuszuka. Texuomornyeckuit mnpopunb. COopHHK 3amay : yueb. mocolOue amus
00pa3oBaTeNbHBIX OpraHU3alui, peaTu3yIoNUMX 00pa3oBaTeIbHBIC MPOTpaMMBbI  Ccpea. Tpod.
obpaszoBanus : B.®. [Imutpuena. — 5-¢ uza., crep. — Mocksa. : M3maTenbckuii HEHTp «AKaaeMus,
2025. — 256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTeIbHbIEe HCTOYHUKH:

4, Msxkumes, I'. 1. ®usuka . 10-i1 kmacc: 6a30BbIM W yriyOJEHHBIH YPOBHH : YUCOHHK /
I'. 1. Mskumes, b. b. Byxosues, H. H. Cotckuii ; mon pemakmueit H. A. TlapdentseBoii. — 10-e usn.,
crep. — Mockga : IIpocsemenne, 2023. — 432 ¢. — ISBN 978-5-09-103619-0. — TekcT : 37€KTPOHHBIN
// Jlanb : anexTpoHHO-OMbOIHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/335051

5. Mskumes, I'. SI. ®usuka . 11-ii kmacc: 0a30BbIA M yriayOJIEHHBINM YpOBHH : Y4eOHUK /
I'. 5I. Msakumes, b. b. Byxosues, B. M. Yapyrun ; nox penakiueit H. A. Ilapdentseoii. — 11-e uzn.,
crep. — Mockga : IIpocsemenne, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. — TekcT : 371€KTPOHHBIN
// Jlanb : anexTpoHHO-OMbOIHOoTeyHas cuctema. — URL: https://e.lanbook.com/book/335054

6. Kacesnos, B. A. ®uzuka: 10-i kmacc: yriny0nEHHbIN ypoBeHb : yueOHUK / B. A. KacbsHOB.
— 11-e u3n., crep. — Mockaa : Ilpocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. — Tekcr :
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AIEKTPOHHBIN /! Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAS cucTema. - URL:
https://e.lanbook.com/book/334853

7. KacesnoB, B. A. ®wusmka: 11-ii kmacc: yrayOn€HHBI ypoBeHb : YYEOHUK /
B. A. KacesinoB. — 11-e¢ usn., crep. — Mocksa : IlpocBemenune, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekcr : snexkTpoHHbIA // JlaHb : »nmekTpoHHO-OmMOMMoTeuHas cucrema. — URL:

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

8. Poraues, H. M. ®usuka. YueOHbIN Kypc sl CPEAHETO MPOodhecCHOHATBFHOTO 00pa30BaHuUs
: yuebHoe nocodwue mis cro / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u3j., crep. — Cankr-IlerepOypr
: Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Tekcrt : anmeKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexxum mocryma: Jist
aBTOPU3. II0JIb30BATEIICH.

9. JlorBunenko, O.B. ®uszuka + ellpunoxenue : yueOnuk / Jlorsunenko O.B. — MockBa
:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950 . — Tekcr
: OJIEKTPOHHBIN. (DJIEKTPOHHOE U3JaHHUE).

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

Ilepeuens UHTEpHET-pECypcoB:

8. Emmnas xomekuus 1MdpoBbIX 0O0pa3oBaTeNbHBIX pecypcoB. — Pexum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

10. OtkpsiTas buzuka. - Pexxum JIOCTYyTIA:
http://www.physics.ru/courses/op25part2/design/index.htm ;

11. ITnarpopma SAKmacc. — Pesxum mocryma: http://www.yaklass.ru ;

12. Poccuiickas 3JeKTpOHHas 1IKoia. — Pexxum goctyna: http://www.resh.edu.ru/;

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

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

15. DnexTpoHHbIH yueOHUK. — Pexxum goctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS YYEBHOI'O ITPEJIMETA

Kontposar m omenka pesynpraToB ocBoeHHs OVIIL.11 ®usumka packpbIBaloTCs uepe3
JUCLUIUIMHAPHBIE pe3yJbTaThl, HAlpaBlIeHHbIE Ha (OPMHUPOBAHHE OOLIMX U NMPO(ECCHOHAIBHBIX

KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

[Ipomexxyrounas arrectarus — B popme auddepeniiupoBanHoro 3adera (1 cemectp), B hopme

sK3aMeHa (2 cemectp).

Kon n HauMmeHoBaHue
(bopMUPYEMBIX KOMIETCHITHIA

Pasnen/Tema

Ty orleHOYHEBIX
MEPOINPUATHN

OK O01. BsiOupath cmocoOsI
peleHus 3amaq
npodecCHOHATbHON

ACATCIIBHOCTH TIPUMCHUTCIIBHO
K pa3jiIn4YHbIM KOHTCKCTaM

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pasgen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1

Pasgen 7. Temnr 7.1, 7.2, 7.3
Pa3znen 8 Tema 8.1

o/c®

OK 02. HUcnons3oBats
COBpPEMEHHBIE CpEJICTBA IOMCKA,

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

aHaIM3a u unTepnperannu | Paznen 4. Temsr 4.1.,4.2.,4.3
uHpopMaun u |Paznen 5. Temsr 5.1., 5.2., 5.3.
nHpopmarnmonueie  TexHosoruu | Pazgen 6. Tema 6.1

JUTSt BBITIOJIHEHUS 3amad | Pasnen 7. Temn1 7.1, 7.2, 7.3
npodecCuOHATbHON Paznen 8 Tema 8.1
JIEATELHOCTHA ITo/c

OK 03. [Tnanuposats | Paznen 1. Tema 1.1

U peannsoBbiBaTh coOctBeHHOE | Pasmen 3. Temsr 3.1., 3.2., 3.3.
npodeccuoHaIbHOE u |Pazgen 4. Temn1 4.1.,4.2.,4.3
JMYHOCTHOE pasButue, | Paznen 8 Tema 8.1
MPEANPUHUMATEIIbCKYIO ITo/c

JIeATEIIbHOCTD B

npodecCHOHATbHON chepe,

HCIIOJIb30BaTh 3HAHHS

M0 TPaBOBOM © (UHAHCOBOM
T'paMOTHOCTHU B Pa3JINIHBIX
YKM3HEHHBIX CHUTYaIHsIX

OK 04. D¢ dexTuBHO
B3aMMO/ICHCTBOBAaTh M paboTaTh
B KOJUIEKTHBE U KOMaH e

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

Pasngen 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
ITo/c

OK 05. OcymecTBiaaTh YCTHYIO
U NMHUCBMCHHYKO KOMMYHUKAIWUIO

Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit Qenepauun €
y4eTOM ocoOeHHOCTeH

COLIMAIIBHOTO U KYJBTYPHOTO

Paszgen 1. Tema 1.1

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

Pasngen 4. Temn1 4.1.,4.2.,4.3

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

Pasznen 6. Tema 6.1

YCTHBIN OIPOC;
(bpoHTaTBHBII 0IpOC;
KOHTpOJIbHAs paboTa;

HaOJro1eHue 3a

BBITNIOJTHEHHEM
na0opaTOpHBIX padoT;
MPaKTHYECKHE pabOThI

(peleHre KaueCTBEHHBIX U
pacyeTHBIX 3aj1a4);
MPAKTUYECKHUE 3aHATHS;
TECTUPOBAHUE;
pelLIeHHE Kelic-3a1ay;
BBITNIOJTHEHHE
MPAKTUYECKUX 3aJaHHUI
npodecCHOHATbHON
HATIPABICHHOCTH;
BEBIIIOJIHEHUE 3aJaHu
IIPOMEKYTOUYHON
aTTecTaluu

® IpodheccHoHaNBEHO OPHEHTHPOBAHHOE COEPIKAHHE.
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KOHTCEKCTa

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

OK 06. IIposBasaTh rpaxaaHcKo-

NaTPUOTHYECKYIO MO3UIHIO,
JNEMOHCTPUPOBaTh  OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE
TpaZUuLIMOHHBIX POCCHUHCKUX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM UYHCIIE C
Y4ETOM rapMOHM3ALNHT
MEXHAIMOHAJIbHBIX n
MEKPEJUTUO3HBIX  OTHOIICHUH,
MIPUMEHSTH CTaH1apThl
AHTHUKOPPYNIIMOHHOTO
MMOBEJICHHUS

Pazgen 4. Temsr 4.3.

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

Pasznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

OK 07. ConeiicTBOBaThH
COXPaHEHHIO OKpYyXaromien
cpensl, pecypcocOepexeHuro,
IPUMEHSTh 3HaHUS 00
M3MEHEHHH KJIMMAaTa, TPHHIUIIGI
OepeKIMBOTO MIPOU3BOJICTBA,
3¢ exTuBHO  NEHWCTBOBATh B
YpE3BBIYANHBIX CHTYAIUSIX

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pasgen 5. Temnr 5.1., 5.2., 5.3.

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

[IK 1.2 TTpoBOaUTE TEXHUYECKOE
o0cCITy’)KuBaHUE " PEMOHT
JKEIJIE3HOJOPOIKHOTO TOBHKHOTO
coCTaBa B  COOTBETCTBHH C
TPeOOBAaHUSAMHU TEXHOJOTUICCKHIX
MPOIIECCOB;

ITo/c

K 3.2 Pa3pabatsiBaTh
TEXHOJIOTMYECKHE TPOIecChl Ha
PEMOHT OTJAENBHBIX JeTaneid u
y3J10B KEJIe3HOJOPOKHOTO
HOJBH)KHOTO cocraBa B
COOTBETCTBUU C HOPMATUBHOMU
JOKYMEHTALUEH.

ITo/c
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5. IEPEYEHbD UCIIOJIB3YEMbBIX METOJOB OB YUYEHUSA

5.1 IlaccuBHBbIE:

- NIEKIUU TPAJAULMOHHBIE 0€3 MPUMEHEHHUs MYJIbTUMEIUHHBIX CPEICTB U 0€3 pa3aaTOYHOTO
Marepuaa,

- IGMOHCTpanus y4yeOHbIX (HIBMOB, 1a00PaTOPHBIX OIBITOB,;

- pacckas;

- CEMUHaPBI, MPEUMYIIECTBEHHO B BHJIe 00CYKIECHUS JOKIAI0B CTYCHTOB 110 TEM WU HHBIM
BOIIPOCaM;

- CAMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTIPOC.

(63aumooeticmeue npenooasamensi KAk CcyoOvekma ¢ 00y4arnouumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC | HHTEPAKTUBHBIC JICKIINH;

- paboTa B rpymnmnax;

- yueOHasl TUCKYCCHS;

- ICJIOBBIC U POJICBBIC UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOpPUYECKHUE 3aJaHUS;

- KpYIJIbIe CTOJIBI (KOH(EPEHITNHN) C UCTIOIB30BAaHUEM CPEJICTB MYJIbTUMEINA;

- peleHre MpoOIeMHBIX 3a1a4;

- pelIeHne Ka4eCTBEHHBIX U PACYETHBIX 3a/1a4;

- aHAIN3 KOHKPETHBIX CUTYaIlUN;

- METOJ MOJIYJILHOTO O0yUEeHHS,

- IPaKTUYECKUI SKCIIEPUMEHT;

- 00y4eHHe ¢ MCIIOJIb30BaHHEM KOMITHIOTEPHBIX 00yUaIOIIUX MPOTPaMM.

(83aumoodelicmeue npenooasamenss Kaxk cyovekma ¢ 00YHAOWUMCA KAK  CYObEeKmoM
NO3HABAMENbHOU 0eSIMENbHOCIU).
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