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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOTPAMMbBI YYEFHOI
JAUCHUITIMHBI « PU3UKA»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH MpodecCHOHATBLHOU
o0pa3oBaTeJIbHOI MPOrPaMMBbI:

IIporpamma JUCLUIIINHBI SBIIACTCS 4acCTbIO OCHOBHOM
npodeccuoHanbHO oOpa3zoBaTenbHOM mnporpammbl CIIO, peanuszyemoii Ha 0ase
OCHOBHOI'0 00LIEro 00pa3zoBaHusi, U BXOJIUT B 00111€00pa30BaTeNIbHbINA LUK y4eOHOTO
TIaHa.

Pabouas mporpamma y4eOHOW IMCLUMIUIMHBI pa3padOTaHa Ha OCHOBE
®denepa’abHOr0 TOCYAAPCTBEHHOIO0 00pPAa30BaTENbHOTO CTaHAApPTa CPEIHEro OOIIETro
oOpa3oBaHUs U MPUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, O0J00PEHO Ha
3acenanuu Ilemarornueckoro cosera ®I'BOY IO UPIIO npotokonom Ne6/2025 ot
18 anpens 2025 roxa.

1.2. Ileqb U NJIAHUPYeMBbIe Pe3yJIbTATHI OCBOCHUSA TN CIUNINHBI

1.2.1. Hean AUCUMIJIMHBI:

Comepxanue  IporpaMMbl  00IeoOpa3oBaTEIbHONM  AUCHUINIMHBL — Dusmka
HaIpaBJICHO HA JOCTIKCHUE CIEAYIOIIHNX IEeH:

* ¢opMupoBaHHWE WHTEpPECAa U CTPEMJICHHS OOydYalOMMXCA K HAydHOMY
W3YUYCHUIO MTPUPOIBI, PA3BUTHE MX WHTEIUICKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

*  pa3BUTHE MPEACTABICHUA O HAYYHOM METO]IC TTO3HAHUS

1 GOpPMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBICHHSIM;

* ¢dopMHupOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa W3y4YeHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

* (opMupoOBaHHE YMCHHI OOBSCHATH SBJICHHUS C MCIOJB30BAHHEM (PHU3HUUICCKUX
3HAHHUH W HAYYHBIX JOKA3aTEIbCTB;

* ¢opMHupOBaHWE TIPEACTABICHUA O pOAM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue ITuX 1esnei 00eceurnBaeTcsl pelnieHueM CIeIyoNInX 3a1a9

B IIpoIIecce U3yueHus Kypca GU3NKN Ha YPOBHE CPEIHETO O0IIeTo 00pa30BaHUs:

*  TPUOOPETeHHE CHUCTEMbl 3HAHUK 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHHUKY, MOJICKYJIAPHYIO (U3HKY, IIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;

* ¢dopMHupOBaHUE YMEHUN TIPUMEHSITh TEOPETUIECKUE 3HAHUS

JUIsl OOBSICHEHUS (PU3NYECKUX SIBJICHUM B IPUPOE U JJIsl MPUHSTHS TPAKTUUECKUX
pEIIEHU B MOBCEIHEBHOM KU3HH;

*  OCBOCHHE CIOCOOOB PEIICHUS PAa3IMYHBIX 3a7a4 C SIBHO 33JIaHHON (hpU3ndecKoi
MOJIENIbIO, 3ajlad, TMOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3/IaHue (PU3NYECKOU
MOJIeJIA, COOTBETCTBYIOIIEH YCIOBHSIM 3a]1a4H;

* moHMMaHWEe (U3MUECKUX OCHOB U TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKHX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO CPEIY;



*  OBJIJICHHWE METOJAMH CAMOCTOSITEIHLHOTO TNIAHUPOBAHUS

U TpOBEJACHUS (PU3NUECKHX OJKCIIEPUMEHTOB, aHajiu3a U MHTEpIpETaIluu
uH(dOpMaIUK, ONPECIICHHs IOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTaTa;

* CO3JAaHHME YCJIOBUM Uil PA3BUTUS YMEHUH MNPOECKTHO-UCCIEA0BATEILCKOM,
TBOPUYECKOU JIESITEITBHOCTH.

Ocobennocms  opmuposanusi COB0KYNHOCMU 3a0ay U3VYEHUS @QUIUKU O
cucmemvl  CcpeoHe20  NPOecCUOHANbHO20 — 00pPA306aAHUS  3AKIIOYAEMCs 8
HeoOX00UMoCmu peanu3ayui nPoPecCUOHAIbLHOU HANPABIEHHOCHU Peulaemblx 3a0ad,
yuéma ocobennocmell cghepuvl desimenbHOCMU OYOYUUX CReYUATTUCTIOSB.

Ilpoepamma no ¢usuxe npedocmasisem B03MONCHOCHb Ol peanu3ayuu
PA3MUYHBIX MEeMOOUYECKUX NOOX0008 K Op2aHu3ayuu ooydenus @usuke npu ycio8uu
coxXpaneHust 0053amenbHOl YaACMU COOEPICAHUSL KYPCA.

Ilpenooasamenv  enpase  camoCmosmenbHo  8blOUpPamMsb  HOpMY  U3VUEHUs.
mamepuana: Jnekyus, OeMOHCMpayus IKCHEPUMEHmA, npakmuyeckas paboma,
NPAKMUKyM nO pewenuio 3a0ay u np., a makice no c80emy YCMOMpeHUuro nposooum
O0eMOHCMPAYUOHHblE U 1aDOpamopHble  pabomvl ¢ YUEMOM  UMEOWe20C s
obopyoosanusi  (onpeoensimv  NPOOONAHCUMENbHOCMb  1AOOPAMOPHO20  ULU
NPAKMUYECKO20 3aHAMUSL, OONOIHAMb €20 Opyeumu euoamu pabom: u3yyeHue
Meopemuyecko20 Mamepuad, peuweHue 3a0ad, paboma ¢ MmexHuveckum mexKcmom,
mecmupoganue u np.)

Ilpenooasamenvy  camocmosmenvho  onpeoeisiem  NOCLEO08AMENbHOCHb
UzyyeHusi U 00vem uacos, OMEOOUMbIL HA U3VUEHUEe OMOENbHLIX meM, Gbloupaem
MeMamuKy npopeccuoHanbHo OpPUEHMUPOBAHHO20 COOEPIHCAHUSL  OUCYUNTUHBL 8
3aeucumocmu  om  cneyugpuku  O6yoywelr  npopheccuoHaibHou  0esimeabHOCmu
00VUAIOUWUXCAL.



1.2.2. IlnaHupyemblie  pe3yJbTATHI OCBOCHUA 00ueoOpa3oBaTeIbHOIM
TUcHUILIHHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

O6mue komnerennuu (ganee — OK) u npodeccrnonanbHbIe KOMIICTSHIIUN (J1a1ee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHU, METANpPEIMETHbIMU U
IpeIMETHBIMUA pe3yJbTaTaMu 00ydeHus 6a3zoBoro ypoBHs (mamee — [IP6) DI'OC
COO npenacraBieHsl B TaOIHUIIE:



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIu i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS NPOrPaMMBbI MO TMCHHUIJIMHE

Oo6mue!

JMcuunIMHapHble?

OK 1. Beibupats
CHOCOOBI pPeLIeHHUs
3ama4y
npodeccHoHaIbHOMI
JEATEIBHOCTH
MPUMEHUTEIBHO

K Pa3IM4YHbIM
KOHTEKCTaM

JInyHOCTHBIE Pe3ybTaThl JOHKHBI OTpaXkaThb B 4YaCTU
TPYIOBOI'O BOCIIUTAHMUSL:

-  TOTOBHOCTH K
MacTepcTBa, TPYI0JII00HeE;

- TOTOBHOCTH K aKTHUBHOU
TEXHOJOTUYECKOM W  COLMAJIbHOM  HAIpaBJICHHOCTH,
CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJIbHO BBITIOJIHATH TaKyIO JICSITEIIbHOCTD;

- UHTEpeC K pa3nu4yHbIM cdepaMm TpodhecCHOHATHHOM
NIeSITEIbHOCTH,

- TOTOBHOCTb MW CIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU.

MeranpeameTHbI€ pe3yIbTaThl JOJDKHBI OTPaXKaTh:

OsBaagcHue YHUBEPCAIbHBIMU y49eOHBIMU
IMO03HABATEIIbHEIMM ACHCTBUSIMU:

a) 0a30BbIC JJIOTUYECKHE JICHCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBATh M aKTyaJU3UPOBATH
mpo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; YCTaHABIMBATh
CYIIECTBCHHBIM MPHU3HAK WJIM OCHOBAHWS [JISi CPaBHECHHUS,
knaccupukamuu U 000OIICHWsS;  ONpeAeNsaTh  Ieln
JeATEIbHOCTH, 3aJlaBaTh MapamMeTpbl H KPUTEPUH HX
JIOCTH>KEHUSI; BBISIBJISATh 3aKOHOMEPHOCTHU U MPOTHUBOPEUUS
B paccMaTpUBAEMBIX SIBICHHUSIX; BHOCUTh KOPPEKTHUBHI B
NEATEeTLHOCTh, OIEHWBATh COOTBETCTBHE PE3yJIbTaTOB

OCO3HAaHHUC IICHHOCTH

TpyAay,

JCATCIIbHOCTH

I1P6 1. CopMupOBaHHOCTh HPEACTABICHUNA O DPOJIU
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOI Hay4yHOU
KapTHHE MHpPa, O CHUCTeMooOpasyiomeld poiau (U3MKH B
pa3BUTHH €CTECTBEHHbIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCHIUCKHUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHue  (U3WYECKOW  CYHNIHOCTH  HaOII0JaeMbIX
SABJICHUI MUKPOMHUpPA, MAKpOMHUpPA M METaMHpa; OHUMaHHe
POJIM aCTPOHOMHHM B MPAKTUUYECKON JEATEIbHOCTH YeJIOBEKa
U JalbHEeHIIeM HayyHO-TEXHHUYECKOM Ppa3BUTUH, pPOJIU
bu3uKn
B (opmupoBaHuM  Kpyrosopa U  (QYHKIIHMOHAIbHOU
IPaMOTHOCTH YeJIOBeKa JUIS PEIICHHS MTPAKTUIECKHX 3a/1a4;

I[MP6 2. CdopMHUPOBAHHOCTH YMEHHU paCIO3HABATH
¢dbusznueckue sBICHHUS (MPOLECCh) W OOBSICHATH HMX Ha
OCHOBE  M3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE
NajJiecHue Tell, JBW)KEHUE IO OKPYKHOCTH, HHEpIMs,
B3aMMOJICHCTBHE TeJI, KOJeOaTeIbHOE IBIKEHHE, PE30HAHC,
BOJIHOBOE JBIOKeHHE; audy3usi, OpOyHOBCKOE ABIKEHHE,
CTPOCHHUE KUJIKOCTEH M TBEPHBIX TeJ, U3MEHEHHE 00beMa
TeJI NP HarpeBaHUM (OXJIaKICHUH), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHJEHCallMs, IUIaBJI€HHE, KpHCTaIIU3alys,
KUIIEHHE,  BJIAXHOCTh  BO3/yXa, CBA3b  CpeAHeH
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LEJISIM, OICHHBATh PUCKU TIOCIEIACTBHNA JCATEIBHOCTH;
pa3BUBaTh  KpEaTHMBHOE MBINUICHUE TPH  PEIICHHH
KU3HEHHBIX MPOOIIEM;

0) 6a30BBIC UCCIICIOBATEILCKUE JICHCTBHS:

- BJIAJCTh HaBBIKAMH Y4YCOHO-HCCIICOBATEIBCKOW H

MPOEKTHON  NIeATENbHOCTH, HaBBIKAMH  pa3pelieHus
po0Jem;

- BBIBIATH TPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh  3ajJady, BBABUTATh THIIOTE3y €€

pELIEHHs], HAXOAUTh apryMEHTBI JJIsI JOKA3aTeIbCTBA CBOMX
YTBEPXKACHUH, 3aaBaTh apaMeTPbl U KPUTEPUU PEILICHNUS;

- aHAJM3UPOBAThH MOJIYYEHHBIE B XOJI€ PELLICHUS 3a/1auu
pe3yabTaThl, KPUTHUYECKH OLIEHHBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh NE€PEHOCUTh 3HAHHMS B IIO3HABATEJIbHYIO U
MPAKTUYECKYIO YaCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUPOBATh  3HAHHS
MPEeIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UJEH, MpeJjiaratb OPUTHHAIbHbBIE
MOJXO/Ibl U PEIICHUS;

- TPOSBIATh CIOCOOHOCTh WX HCIIOIB30BAaHUS B
MMO3HABATEJIbHON U COI[MATIbHOM MPAKTHUKE;

-IIPOSIBIISATH CHOCOOHOCTD u TOTOBHOCTD K
CaMOCTOATEIIBHOMY MIOUCKY METOJIOB petieHus
MPaKTUYECKUX 3aJa4, MPUMEHEHUIO Pa3IUYHbIX METOJ0B
IMO3HAHMS,

- CTaBUTHh M (HOPMYyJIHUPOBATH COOCTBEHHBIE 3a/a4d B
00pa3oBaTebHON NESITEIIBHOCTH M )KU3HEHHBIX CUTYyaIUsX;
BBISIBIIATh ~ MPUYUHHO-CIICJICTBEHHBIE  CBS3M W IS
JI0KA3aTeJIbCTBA CBOUX YTBEPKIACHUI, 3a4aBaTh MapaMeETPhI
U KPUTEPUU PEILICHUS aKTyalu3upoBaTh 3a/1a4y, BbIJBUTATh
TUIIOTE3y €€ PElIeHUs, HAXOUTh apT'yYMEHTHI;

U3  pasHbIX

KWHETUYECKOW SHEPTUH TEIUIOBOTO IBIIKCHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoi, TMOBBIIIICHUE JABJICHHUS Ta3a
NPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIY
mapamMeTpaMH  COCTOSIHMS ~ Ta3a B H30MpoIeccax;
AJIEKTpU3aLUs Tell, B3aUMOJICHCTBUE 3apsA0B, HarpeBaHUE
NPOBOJHUKA C TOKOM, B3aUMOJCWCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIHS, ASHCTBUE MAarHUTHOTO TMOJIS
Ha TPOBOAHMK C TOKOM W JIBHKYIIWHCA  3apsm,
DIIEKTPOMArHUTHBIE KOJEOaHWsS W BOJHBI, MPSIMOIHHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXCHUE, IPEIOMIICHHE,
uHTephepeHyst, Audpakuus ¢ [OJNApHU3alUsi  CBETa,
qucriepcus cBeta; (OTOdNIEKTpUdeckuii 3¢ (ekT, CBETOBOE
JTaBJIEHUE, BO3HUKHOBEHME JIMHEHYaTOro CIEKTpa aTroMa

BOJIOPOJA, €CTeCTBEHHAs " HCKYCCTBEHHAs
PaaOaKTHBHOCTH;

[1P6 3. Brnagenue ocHoBomoNaraommMu Gu3nueckuMu
IIOHATUAMU u BEIn4YnHaMu, XapaKTCPU3YHOIHUMU
dusznyecKkue TpoIecChl (CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHUEM, B3aUMOJCHCTBHEM Tell, MEXaHMYECKUMH
KONeOAaHUSAMHU ¥ BOJIHAMH;  ATOMHO-MOJICKYJISIPHBIM
CTPOCHMEM  BENIECTBA,  TEIUIOBBIMH  IPOIECCAMH;

AJIEKTPUYECKUM M MAarHUTHBIM TIOJISIMHU, JJIEKTPUYECKUM
TOKOM, DJJIGKTPOMAarHUTHBIMH KOJICOAHHUSMH U BOJHAMHU;
OIITHYCCKUMH  SBJICHUSIMH, KBAHTOBBIMH  SIBIICHHSMH,
CTPOEGHHEM aToOMa M aTOMHOTO si/Ipa, paJuO0aKTUBHOCTHIO);
BJIAJICHUE  OCHOBOINOJIAralOMIMMUA  ACTPOHOMUYECKUMU
MOHATUSMHU, TTO3BOJISIIOIIMMH XapaKTEPU30BaTh IMPOIECCHI,
MPOUCXOMSIIME HA 3BE3/aX, B 3BE3JHBIX CHCTEMax, B
MEXTIAKTHYCCKON Ccpele; ABMKEHHWE HEOCCHBIX Tell,
SBOJIIOIHIO 3BE3]T M BeeleHHoi;

I[IP6 4. Bnamenue 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU
u teopusiMu (3akoH BcemupHoro tsarotenus, [, I u III
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- aHAIM3UPOBATH MOTYYCHHbIC B XOJI€ PEUICHUS 3aJaul
pe3ysIbTaThl, KPUTHUUYECKH OIEHUBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUAX; JaBaTh
OIICHKY HOBBIM CHTYyaIlUsiM, OIICHWBATh MPUOOPETCHHBIH
OTIBIT;

- pa3zpabarbIBaTh MJIAH PEUICHUS MPOOIEMBI C y4ETOM
aHall3a MMEIOIIUXCS MAaTepHAbHBIX U HeMaTepuaIbHBIX
pPECYpCOB; CTaBUThb MPOOJEMBl M 3a/Jayu, JOMyCKarollue
aTbTEPHATUBHBIC PEIICHUS

3akoHbl HpIOTOHA,
DHEpPIUH, 3aKOH

3aKOH COXPAHCHHUS MEXaHUYECKOMN
COXpaHEHHUs HMIYJbCa, MPUHIUI
CyHCpHOSI/IIII/II/I CHII, HpI/IHHI/IH paBHOHpaBHOCTI/I
WHEPIUATbHBIX CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMS BEIECTBA, Ta30BbIC
3aKOHBI, TEpPBbIM  3aKOH  TEPMOJMHAMMKH;  3aKOH
COXpPaHEHHs JIEKTPUUECKOro 3apsaa, 3akoH Kynona, 3akoH
Oma nmna ywactka uenu, 3akoH OMa i MOJHOH
AJIEKTpUYECKOM 1enu, 3akoH J[xoyns - JleHma, 3akoH
BHGKTPOMaFHHTHOfI HUHAYKIWUU, 3aKOH COXpaHeHI/Iﬂ 3Heprm/1,
3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEHHUs CBETa, 3aKOH
OTpaXXEHHUsI CBETa, 3aKOH TNPEJIOMJICHUS CBETa; 3aKOH
COXpaHEHUsl SHEPIHH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH
COXpaHEHHUs JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHCHHS
MacCOBOT'O YHCIIa, MOCTYJIaThl bopa, 3aKoH paiMOaKTHBHOTO

pacmazna);  yBEpEHHOE  HCIIOJIb30BAHME  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHalu3e (PU3NYECKUX SIBIICHUU U
IIPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOJaMH HAyYHOT'O
MO3HAHUS, UCIIOJIB3yEMbIMH B (pU3MKE: MPOBOAUTH MpPSIMbIe
U KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEJINYMH, BbIOMpas
ONTUMAaJbHBINA CIIOCOO M3MEPEHHUS U UCIOJIb3Ysl U3BECTHbIE
METOJBl OLIEHKM TOTPEIIHOCTEd HW3MEpPEHUN, NPOBOIUTH
UCCIICIOBAaHUE  3aBUCUMOCTEH  (DU3MYECKMX  BEIMYHH
C HCIOJIb30BAaHHEM TMPSAMBIX H3MEPEHUH, OOBSICHATH
MIOJIyYEHHBIE Pe3yJIbTaThl, UCIIOIB3YS (PU3NUECKUE TEOPHH,
3aKOHBI U MOHSTHUSA, U JIeNIaTh BbIBO/BI; COONIIOIaTh IpaBUIIa
0e30macHOTO Tpyna
IpU TMpPOBEIEHUU MHCCIEAOBaHUNH B paMKax Y4eOHOTo

JKCIIEPUMEHTA u y4eOHO-HUCCIIE0BATENBCKON
JIeSATEIIbHOCTH c HCII0JIb30BaHUEM U(PPOBBIX
MN3MEPUTEIBHBIX YCTPOMCTB 1 71a00paTOPHOTO
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000pyI0BaHUS; c(OPMHUPOBAHHOCTb  IPEJCTABICHUH
0 METOJIax IOJIy4YECHHs HaAyYHBIX aCTPOHOMHYECKUX 3HAHWM;

[MIP6 7. CdopMHPOBAaHHOCTH yMEHHUS  pelIaTh
pacueTHbIE 3a/1a4M C SIBHO 33JaHHOM (PH3HMUECKON MOJIENbIO,
UCIIOJIB3YS ¢buznueckue 3aKOHBI
U TpUHLUIBI, HA OCHOBE aHajau3a YCJIOBUSA 3aJauu
BbIOMpPATh (PU3MUYECKYIO MOJEINb, BBIAEIATH (U3NUECKUE
BEJIMYUHBI U (DOPMyJIbl, HEOOXOAUMBIE AJISI €€ PELICHMS,
MPOBOAMTH  pacueThl U  OLEHUBAaTh  pPEajIbHOCTh
MOJTYYEHHOTO 3HAYCHHUs (PU3MUECKOW BEIMYMHBI, pEHIaTh
KaueCTBEHHbIE 3a/1a4H, BBICTpauBas JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIENOYKY PaCCyKICHHUHM C OIOpPOM Ha
U3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUS

OK 2. Hcnonp3oBaTh
COBPEMEHHBIE CPEJICTBA
MONCKA, aHAJIHM3a

Y MHTEPIIpEeTalun
uHpopManuu

1 uHGOPMAIMOHHBIE
TEXHOJOTHH IS
BBITIOJTHEHUS 33134
npo¢ecCuOHATBHON
JESATCIIEHOCTH

JIMYHOCTHBIE Pe3yibTaThl JODKHBI OTpakaTh B YaCTH
IIEHHOCTH HAyYHOTO TTO3HAHMUSI:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKd ¥ OOIIECTBEHHON TMPAKTUKH, OCHOBAHHOTO Ha
JMANIore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHHME S3BIKOBOM M YHUTATEIbCKON
KYJBTYPBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEXKTY JIIOABMHU U
MMO3HAHUS MUPA;

MeramnpeameTHbie  pe3yibTaThl  AOJKHBI
OsBnageHue YHUBEPCAIbHBIMU
MMO3HABATEILHBIMU JEHCTBUSIMH:

B) pabora ¢ uHpopmaImei:

- BJIAJICTh HaBBIKAMHU TIONyYEeHHs] HHPOPMAIMH W3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSATEILHO
OCYILIECTBIISITh ~ TMOUCK, aHallu3, CHUCTEeMATH3alui0 |
HMHTEPIPETANNIO MHPOPMAIIUU PANUYHBIX BUIOB U (HOpM

OTpaXkaTh:
y4eOHBIMU

I[IP6 5. YMmeHue yuyuTHIBaTH TPAHMIBI MPUMEHEHUS
M3YYEHHBIX (U3UYECKUX MOJENICH: MaTepuaibHas TOYKa,
WHEepIMaibHasl CUCTEMa OTCYETa, WCaJIbHBIN ra3; MOoaenu
CTPOCHUSI Ta30B, XUJIKOCTEH M TBEPABIX TEJ, TOUYCUYHBIN
ANEKTPUUECKUH 3aps, s/iepHas MOJAENb aTOMa, HyKJIOHHAs
MOJEJb aTOMHOTO sapa
MIpU pelIeHnr GU3NIECKUX 3a1a4;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOW IMO3HIIMH TIO
OTHOIIEHHUIO K (u3nyYecKoil mHpopMaluu, MoIy4aeMoin us3
pa3HbIX HUCTOYHHKOB, YMEHHUH HCIIOJB30BaTh HU(POBHIC

TEXHOJIOTHH JUISL IIOHCKa, CTPYKTYypUPOBAHHU,
MHTEpIpeTallud M TpeJICTaBIeHUs] y4eOHOH M HayyHO-
HOITYJISIPHOM UHpOpMaINH; pa3BUTHE yMEHUI

KPUTHUYECKOI0 aHaIK3a Moxy4aeMoi nHbopMauu




IIPEJCTaBICHHUS;

- cOo37]aBaTh TEKCThl B Pa3INYHbIX (hopMaTax ¢ y4yeToM
Ha3HauYeHUs WH(OPMAIMH U LIEJIEBON ayJAUTOPHUH, BBIOUpas
ONITUMAIIBHYIO (hOpMY MPEICTABICHHUS U BU3YyaTH3aIHHL;

- HCHOJB30BaTh CpPEACTBA HWH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOT U B peleHnn
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX
3a/a4 ¢ coOJ0IeHNeM TPeOOBaHHMI APrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypcocOepekeHus], IPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BIaJeTh HAaBBIKAMH pACIO3HABAHUS W  3aIUTHI
uHpopmanuu, UHHOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH

OK 3. [InanupoBath 1
peann30BbIBATh
CcOOCTBEHHOE
npodeccroHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEeINPUHIMATEIBCKY
10 JICATEIBHOCTD B
npodeccroHanbHOI
cdepe, UCTIOTB30BATh
3HAHUS M0 MPABOBOM U
(uHaHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHAX

JIn4HOCTHBIE pe3ybTaThl JOJKHBI OTpaXkaTb B 4YaCTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS

- CIIOCOOHOCTH OLICHMBATh CHUTYallMI0 M IMPUHHUMATh
OCO3HAHHBIE PEIICHMs, OPHUEHTHPYSICh Ha MOPAIBHO-
HPaBCTBECHHBIC HOPMBI
Y LIEHHOCTH;

-OCO3HAHME JINYHOTO BKJIAJ B [IOCTPOCHUE YCTONYUBOIO

Oymymiero;

MertanpeaMeTHbIe Pe3yiabTaThl JOJKHBI OTPAXKATh:
Osrnanenne YHHUBEPCATbHBIMU pPETYJISITUBHBIMU
JNEUCTBHUSIMU:

a) CaMOOpTaHMU3AIUS:

- CaMOCTOATEIbHO OCYLIECTBJIATH [1O3HABATEJIBbHYIO
NESTENbHOCTh,  BBIABISATH  MPOOJIEMBI,  CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33aaud B 00pa3oBaTeNbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTyalUsIX;

- CaMOCTOSITEJIBHO  COCTAaBIATh IUIAH  pELICHUS
MPOOJIEMBI C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U IIPEANIOYTEHUN;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3HUIIUU TIO
OTHOILICHHUIO K (U3UUECKOW MH(POPMAIIUH, TIOTyIaeMOl U3
pasHBIX HMCTOYHHMKOB, YMEHHI WCIIOJIIB30BaTh HU(POBHIC

TEXHOJIOTHH JUTS TIOUCKA, CTPYKTYpHUPOBaHHUS,
UHTEpIpETalud ¥ TPEICTABICHUS Y4eOHOH M HaydHO-
MONYJIAPHOMN uHpOpMaINH; pa3BUTHE YMEHUH

KPUTUYECKOT'0 aHaJIN3a MoJlydaeMoi HHpOpMauu




- 1aBaThb OLICHKY HOBBIM CUTYaLlUsIM;

CrocoOCTBOBaTh  (POPMUPOBAHUIO U TPOSBICHUIO
IIMPOKOM  SpyIUIMM B  pa3HbIX o0OJacTsIX 3HaHUH,
[IOCTOSSHHO ~ MOBBIIATH  CBOHM  OOpa3oBaTEeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJb30BAaTh MPHUEMbl  pediaekcuu  JUls
CUTYalllH, BBIOOPA BEPHOTO pEILICHMS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH
pelieHus

110 UX CHWIKEHUIO

OLIEHKU

OK 4. D¢ dpexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTHBE
Y KOMaH/Je

JInyHOCTHBIE pe3yibTaThl JOKHBI OTpakaThb B 4YaCTU
LIEHHOCTU HAyYHOI'O MTO3HAHMUSL:

-OBNIQJICBAaHNE HABBIKAMU Y4YeOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM
M COIMAJIbHOMN JIeITCILHOCTH;

MeranpeameTHbIe Pe3yJbTaThl
OBnanenue YHUBEPCAIbHBIMU
JICCTBUSAMU:

0) COBMECTHAs IeITEIIbHOCTD:

- TIOHUMaTh H  HCIOJIb30BaTh
KOMAaHIHOH

Y MHAUBHIyaJIbHOM paboThI;

- BBIOMPATh TEMATHKY W METOJIbI COBMECTHBIX JICUCTBUN
C yd4eTroM OOIIMX HMHTEPECOB W BO3MOXKHOCTEH KaKIOTO
YyjieHa KOJIJIEKTUBA;

OOJDKHBI  OTPaXKaTh:
KOMMYHHUKATHUBHBIMUA

MpEeuMyIIecTBa

- HOpHUHUMAThL [OCJIH COBMECTHOM ACATCIIBHOCTH,
OpraHU30BbBIBATDH
H KOOpAWHHUPOBATH ,I[eﬁCTBHSI o €€ HOOCTHKCHUIO:

COCTABJIATH IIJIaH JEHCTBHU, PacCHpenesaTh POJIU C YUYETOM
MHEHUI Y4aCTHUKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHOMN
paboTsI;

I1P6 10. OBnageHue ymeHHsIMH paboTaTh B TpyIIe
C  BBIIOJHEHHEM  DPA3JIMYHbIX  COLMAIBHBIX  POJIEH,
IUIAHUPOBATh PaOOTY TPYIIIBI, PAMOHAIBHO paclpeemsaTh
JeSTeJIFHOCTh B HECTAHAAPTHBIX CHTYaIMsIX, aJeKBAaTHO
OLIEHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYMIBI B
pelieHne paccMaTpruBaeMon mpoodIeMbl




-OLIEHMBAaTh KayecTBO CBOETO BKJIaJa U KaXAOro
y4acTHMKa  KOMaHIpl B  OOmMMH  pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
-TIpejyiaraTh HOBBIC TPOCKTHI,
MO3UIIMN  HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHUYECCKON
3HAYUMOCTH; KOOPJIUHUPOBATH
U BBITOJHSTH pabOTy B YCIOBUSAX PEANbHOT0, BUPTYAJIbHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;
-OCYIIECTBISTh MTO3UTUBHOE
MIOBEJICHHE
B Pa3NMYHBIX CHUTYyalHsX, WPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM.
OBnanenue YHUBEPCATbHBIMU
NEUCTBUSIMU:
T') IPUHATHE ce0s U APYTHX JIOJICH:
- IPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX JIIOJCH TpH
aHaJIN3e PE3yJIbTATOB JEATEILHOCTH

oncHuBaTb HUIACU C

CTPATCTUYCCKOC

PEryJIITUBHBIMU

OK 5. OcymiecTBisTh
YCTHYIO U TUCBMEHHYO
KOMMYHHKAIUIO Ha
roCyJIapCTBEHHOM
si3pIke Poccuiickoi
denepannm ¢ y4eToM
ocobeHHOCTEH
COITMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE PE3yJbTaThl JOJKHBI OTPa)xaTh B YaCTH
ACTETHYECKOI'0 BOCIIUTAHHMS:

- DCTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYAsi ICTETUKY
ObITa, HAYYHOrO M TEXHHUYECKOrO0 TBOPYECTBA, CIIOPTA,
Tpyna
M OOIIECTBEHHBIX OTHOIIICHUI;

B 00JIACTH MATPHUOTUICCKOTO BOCITUTAHHSI IPOSIBIISTH:

-IICHHOCTHOE  OTHOIIEHHE K  TOCYAapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY W TIPUPOJHOMY HACIEIHIO,
NaMSITHUKaM, TPAJUIUSAM HapoJoB Poccuu, MTOCTHIKEHUSM
Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPY/C;

MeranpeameTHble pe3yabTaThbl JOJKHBI OTPAXKATh:
Osnaneuue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMMU:

a) oOIIeHue:

I1P6 1. CopMupOBaHHOCTh NPEACTABICHUNA O POJIU
U MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHOIN Hay4yHOU
KapTHUHE MHpPa, O CHUCTeMooOpasylomeid poiau (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCHIUCKHUX
U 3apyOeXHBIX YYEHbIX-(DU3MKOB B pa3BUTHE HAYKWU;
NOHMMaHue  (U3WYECKOW  CYHNIHOCTH  HaOI0JaeMbIX
SBJICHUH MUKPOMHpA, MaKpOMHUpa U MEraMmupa; OHMMaHHe
pOJIM aCTPOHOMUU B IIPAKTHUYECKOM AESITEIbHOCTH YEJIOBEKA
U JaJbHEMIIEeM HayYHO-TEXHUYECKOM pPAa3BUTHUH, POIU
bu3uKn
B (GOpMHpOBaHMM Kpyrozopa H  (yHKIIMOHAIBHON
IPaMOTHOCTH Y€JI0BEKa JIIsl pEIeHUs] TPaKTUYECKUX 3a]1a4




- OCYIIECTBIIATh KOMMYHHUKAIIMM BO Bcex cdepax
KU3HU;

- pPa3BEpHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHUS
C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

OK.6 IlposiBisTh
TPaKJAHCKO-
MaTPUOTHYECKYIO
TO3HIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBCICHHE
Ha OCHOBE
TPaAUIIMOHHBIX
0011IeYeIOBEUECKUX
LIEHHOCTEH, B TOM
YHUCIIE ¢ YYETOM
rapMOHM3AIUN
MEKHAIIMOHAIBHEIX U
MEXKPEJIUTUO3HBIX
OTHOIIICHUH,
MIPUMEHATh CTaHIapPThI
AHTUKOPPYMIIMOHHOTO
MOBEACHUS

- OCO3HaHHE o0y4armuMucs POCCUICKON
IPAKJAHCKOW  MJAEHTHMYHOCTH; -  II€JICHANpPABICHHOE
pa3BUTHE BHYTPEHHEH MO3UIMHM JIMYHOCTH Ha OCHOBE
JIyXOBHO-HPaBCTBEHHBIX IIEHHOCTEeW Hapoq0oB Poccuiickoii
denepanuy, UCTOPUYECKUX W HAIMOHAIHHO-KYJIBTYPHBIX
Tpaguiuii, GOpMHUPOBAHUE CUCTEMbI 3HAUUMBIX IIEHHOCTHO-

CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIHOHHOIO
MHUPOBO33PEHUS, IIPaBOCO3HAHUS, 9KOJIOTMUYECKOM
KYJIbTYpBl, CIIOCOOHOCTH CTaBUTb LEIM U CTPOUTH

’KM3HCHHBIC TUIaHBI, B 4acTH rpa)1aHCcKOro BOCIIUTAHUS: -
OCO3HAHME CBOUX KOHCTHTYIIMOHHBIX NIPaB U 00SI3aHHOCTEH,
YBaOXCHHE 3aKOHA W  TPABOIOPSIKA; MIPUHSTHE
TPAAUIIUOHHBIX HanmlMOHAJIbHBIX, O6HI€‘-IGJ'IOBCLIGCKI/IX
FYMaHHUCTUYCCKUX W JCMOKPATHUYCCKUX HCHHOCTeﬁ; -
FOTOBHOCTb HNPOTUBOCTOATH HUACOJIOTMU  SKCTpCMHU3MA,
HAI[MOHaNM3Ma,  KceHo(oOWH,  JAUCKPUMHUHAIMU  TI0
COITMANIEHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
NIPU3HAKaM; - TOTOBHOCTh BECTH COBMECTHYIO JIESTEIbHOCTh
B HMHTEpecax TpakKIaHCKOro oOINecTBa, y4acTBOBAaTh B
CaMOYIIpaBJICHUU B 00I1e00pa30BaTEIbHON OpraHu3aIuu U
JIETCKO-FOHOIIECKHUX OpraHu3aIusIX; - yMEHHE
B3aMIMOJICHICTBOBATh C COLMATBHBIMA HWHCTUTYTAaMU B
COOTBETCTBUM C HX (QYHKIUSIMH ¢ Ha3HAYCHHEM; -

FOTOBHOCTh K  TyMaHUTapHOW W BOJIOHTEPCKOH
JIeATEIbHOCTH; NaTPUOTHYECKOTO BOCITUTAHUSA: -
c(hOpMHUPOBAHHOCTH poccuiicKon rpak 1aHCKOM

UJIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY HApOAdy,
YyBCTBAa OTBETCTBEHHOCTH mepesa PoauHoil, ropaoctu 3a

[MIP6 8. CdopMuUpOBaHHOCTH YMEHHS TNPUMEHATH
NOJTYYEHHBIC 3HAHUS [Tl OOBSICHEHUS YCIOBHIA MPOTEKAHHS
bu3MUECKIX SIBJICHUH B npupoze
u ST HPUHATHS HPaKTUYECKHX perieHuit

B IIOBCEIHEBHOM >XU3HMU IUIL oOeciieyeHus Oe30IIaCHOCTH
pyu 00palleHUuH ¢ OBITOBBIMU MPUOOPaAMHU U TEXHUYECKUMU
YCTpOICTBaMH, COXpaHEHUS 3710pOBbsl M COOIOEHHSI HOPM
HKOJIOTMYECKOTO IOBEACHHUA B  OKpYXaloUlel cpene;
NOHUMaHHE HEOOXOJUMOCTH NPUMEHEHUs JOCTHKEHUN
buzuku U TEXHOJIOT Ui
JUI PallMOHATIBHOTO NIPUPOIOTIONIb30BAHMS




CBOM Kpal, cBor0 PonuHy, CBOM SI3bIK U KYJIBTYPY, IPOIILJIOE
MU HACTOfAIEEe MHOIOHALMOHAIBHOTO Hapoaa Poccuw; -
[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M MPUPOJHOMY HACIEAMIO, MAMIATHHKAM,
TpaguuusaM HaponoB Poccum, noctmxkenusm Poccun B
HayKe, HUCKYCCTBE, CIOpTE, TEXHOJOTUAX U TpyHae; -
uaeiiHass yOeXIEHHOCTh, TOTOBHOCTb K CIY>KEHUIO U
3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro cyan0y;
OCBOCHHBIC OOYYAIOIIUMHUCS MEXIPEAMETHBIC TMOHATHS U
yYHUBEpCaJbHbIE  ydeOHblE JCHCTBUSA  (pEryJIsATUBHBIC,
MO3HABATENIbHBIE, KOMMYHHKATUBHBIC); - CIIOCOOHOCTh HX

HWCIIOJB30BaHMS B  IIO3HABATEIIPHOW W COLIMAILHOM
MIPaKTHKE, TOTOBHOCTD K CaMOCTOATEIILHOMY
IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM JESITEIBHOCTH,
OpraHHu3alu y4eOHOT0 COTPYIHUYECTBA c
MeJarorndyeCKuMu  pabOTHUKAMU H  CBEPCTHHUKAMH, K
YYacCTHIO B MOCTPOECHUU VHIUBUyaIbHON
00pa30BaTEeNbHON TPACKTOPHUM, - OBIAJCHHE HaBBIKAMH

y4eOHOHCCIIET0BATENbCKOM,
JICSITEIbHOCTH

IIPOEKTHOM W  COLUAIBHOU

OK 7. ConeiicTBOBaTh
COXPAaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KITUMaTa,
TIPUHIIMIIBI
OCpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ exTUBHO
JEHCTBOBATH

B UPE3BbIYANHBIX

JIn4HOCTHBIE pe3yibTaThl JOJKHBI OTpakaTb B 4YaCTH
9KOJIOTUYECKOT'O BOCITUTAHMUSL:

- c(pOpMHUPOBAHHOCTb  3KOJOTUYECKOW  KYJIBTYPHI,
MIOHMMAaHUE BIIUSIHUS COLIMAJIbHO-9KOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHOM U COLUAIBHOM CPEIb,
OCO3HaHME  TJIO0AIBHOTO  XapakTepa  SKOJIOTHYECKHUX
npooiem;

- IUIAHMPOBAaHWE U OCYIIECTBICHHE JIEUCTBHM B
OKpY>Kalollle cpefie Ha OCHOBE 3HAHUS eI YCTOMYHUBOTO
pa3BUTHUS YEIOBEUECTBA;

AKTHUBHOE HENPUATHE ACUCTBUM, IPUHOCSIIIMX BpeEI
OKpPY’Karolllel cpene

I[IP6 8. CdopMUpPOBAaHHOCTL YMEHHUS MPUMEHSTH
MOJTy4YEHHbIe 3HAHUS AJI1 00BICHEHUS YCIOBUN MPOTEKaHUS
(bU3UIECKUX SIBJICHUI B pupoe
u TUTST MIPUHSATHUS MPaKTUYECKUX perieHui

B TIOBCEJIHEBHOU JXKM3HH JUIsi oOecriedeHus: 0e30macHOCTH
py OOpaIEHUH ¢ OBITOBBIMU MPUOOPAMH U TEXHUYECKUMHU
YCTpOICTBaMH, COXpaHEHUs 310POBbSI M COOIOCHHS] HOPM
HKOJIOTMYECKOTO TOBEACHUA B OKpYXaloulel cpene;
MOHMMAaHUE HEOOXOJUMOCTH TNPUMEHEHUS JIOCTHKEHUMN
bu3uKu u TEXHOJIOTHI
JUTSl paliMOHAJIBbHOTO MTPUPOI0NOIb30BaHUS




CUTyallusAX

IIK 1.2 ITpoBoauTh
TEXHHYECKOEC
o0cmy>)XKMBaHUE U
PEMOHT
KEJIE3HOJOPOKHOTO
MOJIBIKHOTO COCTaBa B
COOTBETCTBHUH C

- YMEHHE OMpeNeNaTh KOHCTPYKTUBHBIE OCOOEHHOCTH Y3JI0B
U JIeTajiel XKeJIe3HOA0POKHOTO MOIBUKHOIO COCTaBa;

- TIOHMMaHUE CHCTEMbl TEXHUUYECKOro OOCTyKUBaHUS U
PEMOHTA 5KEJIE3HOI0POKHOTO MOIBMKHOTO COCTaBa

- c(hopMHPOBATH NPEJCTABICHHS: O CBOMCTBAX METAJLJIOB,
CIjlaBaX, BUJAX  KOppo3ud, 0ONacTH  NpUMEHEHHUs
HEMETAITIMYECKUX U KOMITO3UIIMOHHBIX MaTepuaioB, BUIaX U
CBOMCTBAaxX TOIUIMBA, CMA30YHBIX M 3aILUTHBIX MaTepuajax,
CBOMCTBAX HEOPraHMYECKUX U OPraHUYECKUX COEIMHEHMH,
MapKHUPOBKE U NIEPEBO3KE IPY30B I10 KEIEZHON I0pOTe.

TpeOOBaHUSIMU

TE€XHOJIOTMYECKHUX

IIPOLIECCOB.

IIK 3.2. PazpabatbiBaTh | YMEHHE ONPEENSITh TEXHOJIOIMYECKHE IPOLECChl Ha CdhopMupoBaTh NpEACTaBICHUE O TEXHOJIOTUYECKUX
TEXHOJIOIMYECKHE PEMOHT OTHEJIbHBIX JE€TAlEW U y3JI0B JKEJIE3HOIOPOKHOIO | IIpOLEccax MPU PEMOHTE JKEJIE3HOAOPOKHOIO MOABHKHOIO

MPOLIECCHl HA PEMOHT
OTJIENBLHBIX AeTaleH 1
y3JIOB
KEJIE3HOAOPOKHOTO
IIOJIBMDKHOT'O COCTaBa B
COOTBETCTBUH C
HOPMaTUBHOMN
JIOKyMEHTalUEH.

MOJABUKHOTO COCTaBa B COOTBETCTBMM C HOPMAaTHUBHOMH
JIOKYMEHTAIIUEH.

coCTaBa




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHO JUCHMILUIUHBI U BUAbI Y4e0HOI padoThl

Bua yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbLHOI NPOrpaMMbl Y4€0HOI0 MpeaMeTa 144
1. OcHOBHOE coep:kanue’ 95
B T.Y..

Jlexuuu, ypoku 53
JlabopaTopHbIie 3aHATHS 26
[IpakTHyeckue 3aHITUs 16
2. CamocTonaTeIbHAsA padoTa o0yuarmerocsi (BCero) 19
3. Ilpogpeccuonanvno  opueHmupoganHoe  coOepIHCcaHUe 32
(cooeporcanue npuxiaono2o mooyns)*

B T.Y..

Teopernueckoe oOyueHue

IIpakTuueckue (JabopaTopHbIe) 3aHATHUS

NnaauBuayanbHBIA OPOCKT (Oa/Hem)

IIpome:xkyTounass arrecraumss B (Qopme »sk3ameHa Bo I 30

ceMecTpe °

3 OCHOBHOE COJIEPKaHUE BKJIIOUAET COJEPKATENBHBIE JIMHUK 110 y4eOHOMYy Npeamery «Dusnka» (6a30BbIil ypOBEHB)
DenepanbHOi 00pa30BaTENILHON MPOrPaMMbl CpeiHEro o0iero oopa3oBaHusl, yIBEPKACHHOU MpuKka3oM MUHHCTepCTBa
npocsemienus: Poccuiickoit @eneparun ot 18 mas 2023 r. N 371 (B penakuuu [Ipukaza Munmnpocsemenus Poccun

ot 9 okTs10ps 2024 . N 704).
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WJIN CKOHLIEHTPHUPOBAHO B pazzene [Ipukiaanoi Momyb.

HpO(I)eCCI/IOHaHLHO OPUCHTHUPOBAHHOC COACPIKAHHUEC MOKET OBITH pacripeaciicHo 1o pasjaciaM (TCMaM)

3 dDOpMa HpOMG)KyTO‘IHOﬁ aTTeéCTaliid MW KOJMYECTBO 4YacCOB, OTBOAMWMBIX Ha €€ IPOBECACHHUE, PETIIAMECHTUPYIOTCA

yaebnbM mranom OIT CITO




2.2. TemaTuueckuii NJIaH U cofep:KaHue TUCHUIIMHBI «DU3UKA»

®opmupyemble
Conep:xanue y4eOHOro MaTrepuaia (0CHOBHOE U MPodecCHOHAIBHO
HaumenoBanue pa3jie/ioB u 6 . | O0beM oomme n
TeM OPHEHTHPOBaHHOe)’, 1a00paTOPHbIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON 4acoB | mpodeccHoHAbHBIE
MOAYJIb (IPH HAJTMYMH)
KOMIIeTEeHIIUMN
1 2 3 4
Pa3znen 1. ®u3uka M MeTO/Ibl HAYYHOI0 MIO3HAHUS
Tema 1.1 Coaep:kanne y4eOHOr0 MaTepHaJa: 2
BBenenue ®dusnka - Hayka o npupoje. HayuHble METONbI MO3HAHUS OKPYXKAIOIIEr0 MHUpA.
Ponb skcneprMeHTa M TEOPUU B MPOLIECCE MO3HAHUS MPUPOABL. DKCIIEPUMEHT B
busuke. MogenupoBanre (pu3MUeCKUX SABICHUHW U mporeccoB. HaydHbie 1
runote3sl. GU3nuecKue 3aKOHbI U TEOpHU. | paHULIBI IPUMEHUMOCTH (PU3HUECKUX OK 3
3akoHOB. [lpunuun coorBercTBus. Poinb u mecto ¢u3uku B (QopMHUpOBaHUU OK 5
COBPEMEHHON HAYYHOUM KapTHUHBI MUPA, B IPAKTHUYECKOMN JICSITEIbHOCTH JIIOACH
CamocTodaTenbHas paboTa 00y4arouUXcs: MOJIYYUTh TPOU3BOIHBIEC €MHUIIBI B 1
cucreme CU.
Pa3zgen 2. Mexanuka 25
Tema 2.1 Conep:xxanue y4eOHOT0 MaTepuasa:
KunemaTuka Mexanuueckoe JBHKEHHE. (OTHOCUTENBHOCTh MEXAaHUYECKOTO  JIBHIKEHUS.
Cucrema otcuera. Tpaektopusi. [lepemerienue, CKOpocTh (CpeaHsisi CKOPOCTb, OK 1
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOW TOYKH, UX MPOEKIUU Ha OCH OK 2
cucteMbl koopauHaT. CIlIOKEHUE TEePEeMEIICHU U CII0OKEHUE CKOPOCTEH. OK 4
PaBHOMEpHOE U paBHOYCKOpEHHOE TMpsiMONMHEHHOe JBuxkeHHe. [paduxu 4 OK 5
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH H MepeMeieHus OK 7
MaTepuaIbHOU TOYKU OT BpeMeHu. CBOOOAHOE MajieHne. Y CKOpeHrue cBOOOIHOTO K 1.2
najgeHus. KpuBOJIMHENHOE JABWKEHHE. JIBMKEHHE MATEpUaIbHOM TOYKU IO K 3:2

OKPY)KHOCTH C TIOCTOSIHHOM TI0O MOJYJIFO CKOPOCTBhIO. YTJIOBasi CKOpPOCTb,
JuHeiHas ckopocTh. [lepwonm W wacrora oOpamenus. LleHTpocTpemuTensHOE
yckopeHue. TeXHUYeCKHne YCTPOWCTBA U MPAKTHYECKOE TPUMEHEHHUE: CIHIOMETD,

¢ O6pasoBarenbHas OpraHU3alKs BIPABE CAMOCTOATENLHO OMPEAENATh MOCIENI0BATENLHOCTD U3yUEHHS Pa3/IeNioB U TEM, BXOJAIIMX B HUX, @ TAKXKE MEPEPacIPeesTh KOJUIECTBO
4acoB JUIsI OCBOGHHsI OOYYalOIIMMHCS Y4eOHOro Marepuaja, C y4YeTOM JIOTHMKH ()OPMUPOBAHUS HPEAMETHBIX PE3yJIbTaTOB, OOLIMX W TNPOQECCHOHAIBHBIX KOMIIETECHIIMH,
MEXXIPEJMETHBIX CBSI3€H C IPYTrHMMH JTUCLIUILIMHAMH 00111e00pa30BaTeIbHOTO U 00LIepodecCHOHaNbHOTrO HUKIoB yuebHoro miana OIT CIIO.




JBUKCHHE CHAPSI/IOB, IICTTHBIE U peMEHHBIC Tiepeaqn™

IIpakTHYecKoe 3aHATHE

[Ipaktuueckoe 3anarue Nel KunemaTnka

CamocTosTenpHas padoTa 00yJaromuXcs: MOBTOPEHUE, 3a/1a49H, 3aI0JTHUTh
CPaBHUTEIBHYIO TAOJIMITY IPSIMOJIMHCHHBIX JIBHYKCHHUH.

Tema 2.2
JAnnamuka

Conepxanue y4eOHOro MaTepuasa:

[Ipunmun otHocurensHoCcTH [Mamunes. Ilepseit 3akoH Herorona. MHeprumanpHbie
cucteMbl otcuera. Macca Ttena. Cuna. [lpunmun cymepnosunmu cui. Btopoit
3akoH HpIOoTOHA a1 MaTepuanbHOW TOYKM B MHEPLMUAIBHOM CHUCTEME OTCYeTa
(UCO). Tpertunit 3akoH HpioTOHA a1 MaTepHANIbHBIX TOYEK. 3aKOH BCEMHUPHOTO
taroteHus. Cuna Tsxectu. IlepBas kocmuueckass ckopocTb. Cuia ynpyrocTu.
3akoH ['yka. Bec Tena. Tpenue. Buasl TpeHus (IOKOS, CKOJIbKEHUS, KaUCHHUS).
Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHsI CKOJIbKEHHUS U CHJIa TPEHHUS MOKOSI.
Koaddunment tpenus. Cuiia CONMPOTUBIICHUS MPHU JBIKCHUU Tea B KHUIKOCTH
wii raze. I[loctynatensHoe M BpamaTenbHOE JBUKEHHE a0COIIOTHO TBEPIOTO
Tesa. MOMEHT Cuibl OTHOCUTENBHO OcH BpameHus. [lmedo cuibl. YcioBus
paBHOBecust TBepaoro tena B MCO. TexHuueckue ycTpoilcTBa M IMpPaKTUUYECKOE
NPUMEHEHHUE: MOAIMITHUKHY, IBUKCHUE HCKYCCTBEHHBIX CITYTHHKOB™

JlaGopaTopHble 3aHATHS

JlaGopaTopnast pabora 1. MccrmenoBanue ycioBUW paBHOBECHS TBEPIOTO Tena,
MMEIOILIETO OCh BpallleHUs

CamocrosiTenpHas paboTa 00yJaromuxcs: yaeOHUK, 3aJa9H.
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Tema 2.3
3aKoHBbI COXpaHEHHS B
MeXaHHKe

Conepxanue y4eOHOT0 MaTepuasa:

Mexanunueckass pabota u MomHocTb. KuHerndeckass sHeprus. lloTteHunanbHas
SHEpTUs. 3aKOH COXPAHEHUS MEeXaHMYeCKOW sHepruu. PaboTa cuibl TsDKECTH U
cunbl ynpyroctd. IIpuMmeHeHne 3akoHOB coxpaHeHHs. VICIoyib30BaHHE 3aKOHOB
MEXaHUKH JJIs1 OOBACHEHHsS [JBW)KCHUS HEOSCHBIX Tel W I Pa3BUTHUA
KOCMHUYECKHMX MCCIEA0BAaHNMN, IPAHULBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
Nmnynbe MatepuanbHON TOUKH (Tela), CUCTEMBl MaTEpUANIbHBIX Touek. MMmyibc
CWIBl M W3MEHEHHME HMMIyJibca Tejla. 3akoH coxpaHeHus ummyibca B HCO.
PeaxtuBHoe apmwxkenue. Pabota cuibl. MomtHoCTh cuibl. Kunerndeckas sHeprus
MaTepuanpbHOH Touku. Teopema 00 U3MEHEHMHM KHUHETHYECKOM SHEPrHM.
[orenumaneHast sHeprus. [loTeHnmaneHas >HEprus ymnpyro aegpopMHpOBaHHON
npyxuHel. IloreHnuanbHass dSHeprust Tena BOJU3M IOBEPXHOCTH  3€MIIM.
[TorennmaneHble W HEMOTEHUUANbHBIE CUIbl. CBA3b pabOTHl HEMOTEHIMATBHBIX
CWJI C U3MEHEHUEM MEXaHWYECKOW HHEPrUM CHCTEMBbl Tel. 3aKOH COXpPaHECHUS
MEXaHMYECKOW SHEpIUu. YIIpyrue U Heynpyrue CTOIKHOBEHUS *

IIpakTHYecKoe 3aHATHE

[Tpaktuueckoe 3anaTue Ne2 OnpeneneHne KOdPhUITMEHTA KECTKOCTH MTPYKUHBI

JlabGopaTopHble 3aHATHS

JlaGopaTopnast pabora 2. MccnemoBanue cBsS3u pabOTHl CHIIBI C W3MEHEHUEM
MEXaHUYECKOM SHEPTUu Tella Ha MPUMEPE PACTSKEHHUsI PE3UHOBOTO XKIyTa

CamocTosiTellbHas padoTa 00yJaromuXxcs: y9eOHHK, 32129

Pazaen 3. MoJjiekyJsipHasi pM3MKa U TEPMOAUHAMHUKA

22

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHUHETHYeCKOI Teopuu

Conep:xxanue yueOHOTro MmaTepuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KUHETUUECKOM TEOPUU U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBHXKEHUS U
B3aMMOJICHCTBUS YacCTHUIl BeEIIECTBA. MoJeln CTPOEHUs Ta30B, XUAKOCTEH U
TBEPABIX T€J U 00bSACHEHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenell. Macca u
pasmepsl Monekyia. KonmuectBo BemiectBa. Ilocrositnnas ABoraapo. Temnosoe
paBHOBecue. Temmepatrypa u ee wusMepeHue. lllkama temneparyp Llenscus.
Mogenby uaeanbHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU
TEOpUU HJIeaNbHOrO Ta3a. AOCONIOTHas TeMIeparypa Kak Mepa cpenHei
KMHETHYECKOW SHEpPIrHM TEIJIOBOrO JIBMXKEeHMs yacTull raza. lllkana temneparyp
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KenbBuna. T'a3zoBele 3akoHbl. YpaBHeHue MenpaeneeBa-Knaneiipona. 3akoH
HanpToHa. M3ompoueccsl B HUAEANbHOM TIa3e C IOCTOSHHBIM KOJUYECTBOM
BemecTa. I'paduueckoe mnpeacTaBieHHE H30MPOLIECCOB: H30TEPMa, H30XO0Da,
n3o0apa. TexHHYeckue yCTpOWCTBAa U NMPAKTHMUYECKOE NMPUMEHEHHUE: TEPMOMETP,
OGapomeTp*

CamocrosiTenpHas padoTa 00yJaromuxcs: y4eOHHUK, 3aa49H.

JlaGopaTopHble 3aHATHS

JlaGopaTopHas pabota 3. M3y4yeHue 0JJHOT0 U3 H30IMPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHUKH

Coaep:xanue yueOHOro MaTepuasa:

Buyrtpennsst oueprus. Pabora u Ttemnomepemada. KomudecTBO TETUIOTHI
VpaBuenne TerioBoro Oamanca. [lepBoe Hadamo TepMoauHaMHuKU. AnuabaTHBIN
npouecc. Bropoe Hawano TepmoauHamuku. TeruioBble gBuratenu. KIT
TerioBoro asurarens. OxpanHa mnpuponsl. TepmMoauHamuueckas CHCTEMA.
BHyTpeHHsIs1 sHEpTrus TEPMOAMHAMHYECKOM CHCTEMBI M CIIOCOOBI €€ M3MEHEHHUS.
KonunuectBo Temnots! 1 padota. BHyTpeHHSs SHEprusi 0JHOATOMHOIO UJEAIbHOTO
raza. Buasl Temnonepenayu: TEIUIONPOBOAHOCTb, KOHBEKLHS, H3JIyYEHUE.
VYaenpHas TEIIOEMKOCTh BemiecTBa. Konm4uecTBO TEIIOTHI IPH TEILIONEpenaye.
[lonsatue 00 agumabatHOM mponecce. [lepBblii  3aKOH  TEPMOAMHAMHKH.
[Ipumenenue mepBoro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTepIpeTanus paboThl ra3a. Bropoil 3akoH TepmoaumHamuku. HeoOpatuMocTh
MpoIEeccoB B mpupojae. TernoBble MamuHbL. [IpuHOMOBI JEWCTBUSA TEIJIOBBIX
mammH. [IpeoOpazoBanusi SHepruM B TeIUIOBBIX MammHax. KoaddunmeHt
noJjie3Horo nedctBus TeroBo Mammubl. Hukn KapHo u ero koadduumeHt
[OJIE3HOT0  JeMcTBUA.  DKOJIOTHYECKHE  MPOOJIeMbl  TEIUIO3HEPreTHKH.
TexHu4eckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHHUK, KOHTUITHOHED*

CamocTosiTesbHas paboTa 00yJaromuxcs YaeOHHK, 3a/1a9n

Tema 3.3
ArperaTtHbie COCTOSIHUS
BelecTsa u ¢asoBble
nepexoasbl

Conepxanue y4eOHOT0 MaTepuasa:

[TapooGpa3oBanue u koHAeHcanus. Mcmapenwe u kumeHue. AOCONIOTHAsS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelueHHblld nap. YjaenbHas TeIwioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KUIICHUS OT JaBJIeHHs. TBeproe
teno. Kpucrammueckne u amopdHbie Teaa. AHM30TPOIUS CBONCTB KPHUCTAILIOB.
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Kunkue xpucramisl. CoBpeMeHHblE MaTepuaibl. [InaBiaeHne U KpucTaian3anus.
VY aenbHas Temiora miasieHus. Cybuumanyst. YpaBHEHHE TEII0BOro Oananca™

HpaKTI/I‘ICCKOC 3aHATHE

IIpaktryeckoe 3auaTue Ne3 OCHOBBI TEPMOJMHAMUKHU

CamocrositenpHas pabota 00ydyaromMXCs: YYeOHHK, BBIPACTUTH JIOMa KPUCTAJLI
COJIM W OMHCATh MpoIecc Kpuctaum3anuu. [1oAroToBka K 3adeTy Mo pasjery
«MonekynsipHas (U3MKa ¥ OCHOBBI TEPMOJIMHAMUKH)

Pa3nea 4. DiekTpoguHaMuKa

11

Tema 4.1
DJIeKTPOCTATHKA

Coaep:xkanue yueOHOro MaTepuaJa:

DnexTpuzanus Tel. DIEKTpUUecKuid 3apsia. J(Ba BuIa IIEKTPUUYECKUX 3apsOB.
[IpoBOMHUKHN,  JOUAJIEKTPUKA HW  TIOJYNPOBOJHUKHA.  3aKOH  COXPAHCHHS
JNeKTpUYeckoro 3apsiaa. BzammopeiictBue 3apsioB. 3akoH Kymona. Todeunsrii
ANEKTPUYECKUN 3apsal. OnekTpuueckoe rmnosie. HampsykeHHOCTh 3JIEKTPUYECKOTro
nonisi. [IpuHIMN Cymeprno3uuu SIeKTpUYecKux moned. JIMHUM HampsKeHHOCTH
anekTpuyeckoro mois. PaGora cunm anexktpocratmueckoro mnosd. I[lotenumarn.
PaznocTts nmoteHnuanoB. [IpoBOAHUKY U JUAIIEKTPUKU B DJIEKTPOCTATUYECKOM TIOJIE.
JmanekTpudeckast MIPOHUIIAEMOCTb. ONEeKTPOEMKOCTb. Kongencarop.
DIEeKTPOEMKOCTh IIIOCKOT0 KOHJIeHCaTOpa. DHeprusi 3aps>KeHHOro KoHaeHcaropa™

HpaKTH‘{eCKOB 3aHATHE

[IpakTuueckoe 3anstue Ne4 KoHjieHcaTopbl

CamocrosiTenpHas paboTa 00yJaromuxcs: yaeOHUK, n300pa3uTh rpaduuecKu
KapTUHBI OJICKTPHUUCCKUX noJjei Pa3INYHBIX CUCTCM 3apsAa0B.

Tema 4.2
ITocToAHHBINH
JIEKTPUYECKUH TOK.
Toku B pa3in4HbIX
cpenax

Conep:xxanue y4ueOHOro MmaTepuaJa:

DNEKTPUUECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOIO TOKa. VcTOUHUKH
toka. Cuna toka. [locrosannsiii Tok. Hanpsbkenue. 3akon Oma Jijis ydacTKa IEIu.
DONEKTPUUECKOE  CONpPOTUBJIEHHE.  YAEIbHOE  CONPOTHBIEHHWE  BEIIECTBA.
[TocnenoBarenbHOE, MapajliiebHOE, CMEIIAHHOE COEIMHEHNE NTPOBOAHUKOB. PaboTa
INEKTPUYECKOr0 TOKa. 3akoH Jxoyns-Jlenna. MoIHOCTh 3JIEKTPUYECKOTO TOKA.
ONEeKTPOABMKYLIasl CHjIa U BHYTPEHHEE CONPOTHUBIICEHHWE HMCTOYHHMKA TOKA. 3aKOH
Oma g mnonHOM (3aMKHYTOM) 3iekTpuueckoil nenu. KopoTkoe 3ambikaHMeE.
ONEKTPOHHAsl NPOBOAMMOCTbh TBEPABIX METALUIOB. 3aBHCHMOCTb CONPOTHBIICHHUS

OK 1
OK 2
OK 3
OK 4
OK'5
OK 7
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METaJUIOB OT TemrepaTypbl. CBEpXIpPOBOAUMOCTh. DIEKTPUUECKUN TOK B BaKyyMe.
CaoiicTBa 21eKTpOHHBIX My4KoB. [lomymnpoBoguuku. CoOCTBEHHas W MpUMECHas
MPOBOJIMMOCTh MOJTYNPOBOAHUKOB. CBOMCTBa p-n-nepexoaa. [1omynmpoBoIHUKOBBIE
npuOopbl. DJEKTpUYECKUH TOK B pacTBOpax U paciulaBaX dDJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs AUCCOLMALNA. OJEKTPOJIN3. DJIEKTPUYECKUH TOK B ras3ax.
CaMocCTOsATeIbHBIN U HECAMOCTOSATEIbHBIN pa3psa. Monuus. [Tnazma*

I cemectp:
MaKCHMAaJIbHasl HArpy3Ka: 60
Oobn3aTesbHasi HATPY3Ka: 51
Jleknun: 37
JlabopaTopHble 3aHATHS: 6
NMpPaKTHYECKHE 3aHSTHS: 8
CamocTrosiTesqibHasi padoTa 9
9
Tema 4.3 Conep:xanue y4eOHOT0 MaTepuasa:
MarnuTtHoe moJie. [ToctosiHHbIe MarHuThl. B3anmoaeiicTBIE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE MoJie.
DJIEeKTPOMAarHUTHasA Bekrop marautHOM HHIyKIMK. [IprHIAI cynepno3uiuy MarHATHBIX noJjed. JInauu OK 1
HHAYKIHS. MarHuTHOM MHAyKuuM. KapTuHa JIMHMA MAarHUTHOM MHIYKUUU MOJISI MOCTOSHHBIX OK 2
MarHuToB. MarHMTHOE IMOJI€ MPOBOJHHMKAa C TOKOM. KapTuHa IMHUN WHIYKIHH OK 3
MAarHUTHOTO TOJIA JJUMHHOTO MPSIMOTO MPOBOJHHMKA W 3aMKHYTOTO KOJBLEBOI'O OK 4
MPOBOJIHMKA, KAaTyIKU ¢ TOkoM. OnbIT DpcTena. BzanmoaencTBre npoBOAHUKOB C ) OK 5
tokoM. Cuiia Ammnepa, ee MOAyJib U HampasiieHue. Cuna JlopeHua, ee MOIylib U OK 7
HarpaBjieHue. J[BIKeHHe 3apsKeHHOW YacTHIbl B OJHOPOJHOM MAarHUTHOM IIOJI€. K 1.2
PaGora cunel JlopeHua. SIBneHue siaexkTpoMarHuTHON WHAyKIMU. [IoTOK BekTopa K 3'2

MarHMUTHOM  MHAYKIMM.  OJEKTPOABMXKYLIas  CHUJa  MHAYKIOUM.  3aKOH
JNeKTpoMarHuTHOM  mHAykuuu @apanes. BuxpeBoe dsnexkTpudeckoe —IOIE.
DNeKTpOoABMKYLIasl CUila UHAYKLIUY B IPOBOJHUKE, JBUKYLIEMCS TOCTYNATENbHO B
OJHOPOAHOM MarHuTHOM mnosie. IlpaBuno Jlenma. MuaykTtuBHOCTB. SIBIcHME
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CaMOMHAYKIIUU. DJEKTPOJBIKYIIAS CHUJIA CAMOMHIYKIMH. DHEPrusi MAarHUTHOTO
MOJIsl KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE mose™

IIpakTHYecKoe 3aHATHE

IIpaktueckoe 3augaTue NeS Cuima Ammnepa, cuia Jlopenna

JlaGopaTopHble 3aHATHS

Jlaboparopnast padota 4. MccrnemoBanue IeHCTBUS TOCTOSHHOTO MarHMTa Ha
paMKy ¢ TOKOM
JlabopaTopras pabora 5. 3ydeHue SBICHUS 3JISKTPOMArHUTHON MHIYKIIHH

CaMocTosTenbpHas pa60Ta 06yqaroumxc;{: MOBTOPCHUC, 3aJaUU

Pa3gen 5. Kojie0anua v BOJTHBI

20

Tema 5.1 Mexannueckue
U 3JIEKTPOMATHUTHBbIE
KoJe0aHus

Coaep:xanue yueOHOro MaTepuaJa:

KonedarensHas cUCTEMA. CBoOoHEBIE MEXaHUYECKHE KoJIeOaHusl.
I'apmonnueckue konebanus. Ilepuon, wyacrora, ammuutyaa u Qasza xojaedaHuil.
[IpyxvHHBIA MasATHUK. MaTeMaTU4eCKUA MAsATHUK. Y PABHEHHUE T'APMOHUYECKHUX
kosnebanuil. IlpeBpaimieHre SHEpruM TNpPH  TAPMOHUYECKHUX  KOJICOAHUSX.
KonebarenpHbiii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOjJeOaHHUS B
U/IealbHOM KOJIeOATeIbHOM KOHType. AHAJIOTHs MEXIY MEXaHWYeCKHMMHU U
JNIEKTPOMAarHuTHEIMM  Kojiebanusamu. Popmyna TomcoHa. 3akoH COXpaHEHUs
SHEpPruu B UEaIbHOM KojiebaTesbHOM KoHType. IIpencraBneHue o 3aTyxarommx
KOJICOAHUSX. BolHy)KIeHHBIE ~ MEXaHHYecKHue  KoJieOaHMs. Pe3onanc.
BoinyxeHHBIE JJIEKTPOMAarHUTHBIE KoJIeOaHusl. ITepemeHHBII TOK.
CuHycouganbHbIi  NEpEeMEHHBbIM  TOK. MOIIHOCTh  MEPEMEHHOro  TOKa.
AMIIUTYJHOE M JEHCTBYIOIEE 3HAYEHHWE CHJIBI TOKAa M HaIpPsKEHUS.
Tpancdopmarop. IIpomsBoacTBo, mepemadya W TMOTPEOJICHHE DIIEKTPHUYECKOU
SHEPruu. ODKOJOTMYECKHE PUCKM IPHU MPOU3BOACTBE JJIEKTPUUYECKOW SHEPTHUU.
KynbpTypa ucosib30BaHus AIEKTPOIHEPTHH B IOBCEIHEBHOM JKM3HU

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 6. VMccienoBanue nmepeMeHHOTO TOKa B LIETH U3
MIOCJIe/IOBATEIIbHO COEJIMHEHHBIX KOH/ICHCATOPa, KaTYIIKU U Pe3UCTOpa

Tema 5.2 Mexanuueckue

Coaep:kanue y4eOHOro MaTepuaJa:

OK 1
OK 2
OK 4
OK'5
OK7
I[IK 1.2
[IK 3.2
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H 3JICKTPOMArHUTHLBIC
BOJIHBI

Mexanuueckue BOJIHBI, yCIOBUS pacmpoctpanenus. llepuwon. CkopocTh
pactpocTpaHeHuss W JUIMHA BOJHBL. [lomepedHple W TPOJOJBbHBIE BOJIHBI.
Wntepdepeniuss u audpaxiust MeXaHHYeCKUX BOJH. 3BYK. CKOpPOCTh 3ByKa.
I'pomkocTh 3Byka. Beicora ToHa. TeMOp 3Byka. DJIEKTPOMAarHUTHBIC BOJIHBI.
YcnoBUs M3ITydeHUs JIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTaIs BEKTOPOB
E, B, v B »nekrtpomarHuTHON BoJiHEe. CBOWMCTBAa 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, peIoMIICHHUE, osIpu3anus, Tudpakuus, narepdepernns. CKopocTb
AJIEKTPOMArHUTHBIX BONH. [llkama »aeKTpoMarHUTHBIX BOJH. I[IpumeHeHue
DJICKTPOMATHUTHBIX BOJIH B TEXHUKE U ObiTy. [IpMHIMOBI pagwiocBsS3U U
TeNneBUIeHNs. Pamuonokanus. DIJIEKTPOMAarHUTHOE 3arps3HEHUE OKpYyKaromen
cpeanr®

IIpakTHYecKOe 3aHATHE

[IpakTuueckoe 3anarue Ne6 M3mepeHue JIMHBI CBETOBOM BOJIHBI C TOMOIIbIO
JU(GPaKIMOHHON PEeIEéTKU

CamocrosiTensHas paboTa 00yJaromuxcs: MOAr0OTOBKA K 3a4€Ty IO pa3aeiy
«Konebanust ¥ BOJIHB

Tema 5.3
Ontuka

Coaep:xkanue yueOHOro MaTepuaJa:

I'eomerpuueckas ontuka. IIpsmonuHeliHOE  pacnpocTpaHEHHME CBETa B
omHoponHo# cpene. JIyd cBera. TodeuHblii UICTOUYHUK cBeTa. OTpakeHUE CBETa.
3akoHBl OTpaxkeHHs cBeTa. [locTpoeHue wH300pakeHUIl B IIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOTIOTHBIN TMOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MHOJHOTO
BHyTpeHHero otpaxenus. [lucnepcus cera. CloHBIN cocTaB 0enoro cBera.
[Ber. Cobupatromue u pacceuBaroniye JauH3bl. ToHkass nuH3a. DoKycHoOe
paccTosiHHE U OINTHYecKas cujia TOHKOW JuH3bL. llocTpoeHue m3oOpaxkeHuil B
COOMpAIONIMX U pacceuBalOIUX JUH3aX. DOpMysia TOHKOH JIMH3BL. YBEIHYCHHE,
JaBaeMoe JIMH30M. [Ipeaensl TpUMEHMMOCTH T€OMETPUYECKOM ONTUKH. BosiHOBas
ontuka. urepdepenuus cera. KorepeHTHble HCTOUHUKU. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB U MUHMUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(A3HBIX
KOTepEHTHBIX HUCTOYHUKOB. Judpakums cBeta. JudpakunoHHas pemieTka.
VYcnosue Ha0Jt01eHus IJIaBHBIX MaKCUMyMOB npu MaJIeHun
MOHOXPOMAaTHYECKOI'0 CBETA Ha TU(PAKUMOHHYIO pemieTky. [lonspusanus ceera™
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HpaKTuquKoe 3aHATHE

[IpakTuueckoe 3anstue Ne 7 Ontuka

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota 7. OnpeneneHue mokasatesns IpeIOMICHHUS CTEeKIa
JlaGopatopHas pabota 8. McciemoBanne CBOMCTB N300paKEHUH B JTMH3aX

CamocrosiTenapHas padoTa 00yJaromuxcs: yaeOHHUK, 331291

Pa3nen 6. OCHOBBI cieNHAJIbHOH TEOPHUH OTHOCHTEJILHOCTH

Tema 6.1
OcHoBBI TEOPUM
OTHOCHTEJIbHOCTH

Coaep:xanue yue0HOTro MaTepuasa:

I'panHuIel TPUMEHUMOCTH KJIacCHUYECKOH MexaHWKW. [locTyrarel crienuaibHOU
TEOPUU OTHOCHTEIHHOCTU: WHBAPHAHTHOCTh MOMYJS CKOPOCTH CBETa B BaKyyMe,
IMPHUHIUAI OTHOCUTEIBLHOCTH OWHINTeHHA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH.
3ameyIcHHE BpEMEHH M COKPAIICHUE JJIMHBL. DHEPTHS U UMITYJIbC PEIIITUBUCTCKON
gacTuibl. CBsI3b MacChl ¢ DHEPrHEH W HMMITYJIbCOM PEISTHBUCTCKOW YaCTHIIBI.
DHEPrusi HOKOs CBOOOIHON YaCTHIIBI

CamocTtosaTenbpHas paboTa o0yyaromuxcs: y4eOHUK, 3aJa4n

OK 1
OK 2
OK 4
OK'5
OK 7

Paznea 7. KBantoBas pusuka

16

Tema 7.1
DJieMeHThI KBAHTOBOM
ONTHKH
CtpoeHue aToma

Coaepxanue yueOHOro MaTepuaJa:

®otonbl. ®opmyna [lnanka cBsi3u 3Heprun (OTOHA C €ro YacTOTON. DHeprus u
umnynbe QoroHa. OTkpbiTHe M HccaenoBaHue (orordpdexra. Ombitel AT
CroneroBa. 3akonbl (ororddexra. YpaBaenue DitHmTeitHa mis doTodrddekra.
"Kpacnass rpanuua" ¢orosddexra. [laBnenue cBera. OnbiThl I1.H. JleOenena.
XUMHYECKOE [IECTBHME CBETa. TEXHUYECKHME YCTPOWCTBA M MPAKTUYECKOE
npuMeHeHue: GoTo3IeMEHT, (POToaaTUHK, CoTHEUHas OaTapesi, CBEeTOIUO

Mopens artoma Tomcona. OmbiTel  Pesepdopma mo  paccesHHIO -4acTHII.
IInanerapnas mognens aroma. Iloctymarel bopa. M3myuenue u nornouieHue
(GOTOHOB IIpH NEpexoJie aToMa C OJHOTO YpPOBHS 3HEPTUM Ha JApyrou. Bumsl
cinekTpoB. CHekTp ypoBHEH »HEpruM aroma Boaopoja. BonHoBblE cBoMcTBa
yactull. Bonuel e bpoiinsa. KopnyckymnsipHo-BonHoBol ayanu3m. CrioHTaHHOE U
BBIHY)KJICHHOE H3NyueHue. Juppakuus 3J1eKTpOHOB B KpHCTaiaX. Y CTPOHCTBO U
MPUHLKI paboThI Ja3epa. TeXHUYecKrue yCTpoMcTBa U MPaKTUYECKOE IPUMEHEHHE:
CIIEKTPaJIbHBINA aHaJIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBbIM KOMIBIOTEP

OK 1
OK 2
OK 4
OK'5
OK 7
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JlabopaTopHbIe 3aHATHS

Jlabopatopnast padora 9. OmpeneneHue IIMHBI CBETOBOH BOJHBI C IOMOIIBO
TU(PPaKINOHHON PEIIETKH.

JlabopatopHnas padora 10. HaOroieHue CIUIONIHOTO U JIMHEHYATOTO CIIEKTPOB.
Jlaboparopuas padota 11. M3ydenue siBinerust porodddexra.

JlaGopatopHasi pabora 12.M3yd4eHue TpEKOB 3apsDKEHHBIX YACTHI[ MO T'OTOBBIM
dotorpadusm.

Tema 7.3
ATOMHOE S1APO

Conep:xanue yueOHOro MaTepuaJia:

OKCHEepUMEHThI, JOKa3bIBAIOIIME CIOXKHOCTh CTpoeHHs sapa. OTKpbITHE
panumoaktuBHOocTH.  OmbiTel  Peseppopna mo  ompedeneHuio  cocraBa
pammoakTuBHOrO wm3nmydeHus. CBolcTBa anbda-, Oera-, ramMma-u3IydCHUS.
BnusHue paguoakTUBHOCTH Ha JKMBBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA H
Heiitpona. Hykmonnass moxens siapa ['elizenOepra-lBanenko. 3apsig  sipa.
MaccoBoe uncio sapa. M3otonsl. Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIH
Oera-pacman. 'amma-n3nydeHne. 3aKOH paJIMOAKTHBHOTO PacIiafa. DHEPTUs CBA3H
HYKJIIOHOB B sjpe. SlnepHble cunbl. JledekT maccwl sjpa. SnepHble peakuuu.
Jlenenne u cuntes siaep. Anepusiii peakrop. Tepmosinepusiii cuntes. [Ipodaemsr u
NEPCIEKTUBBl  SACPHOM  DHEPreTHMKU. OKOJIOTMYECKHE  AaCMEKThl  SAEpHOU
SHEPreTUKU. OJIeMEHTapHble yacTHlbl. OTKpbITHE MO3UTpoHA. MeTo/bl
HaOJIIOAEHUS M pEerucTpalluy  3JeMEHTapHbIX vacTull. @DyHJIaMeHTalbHbIE
B3auMoJieiicTBus. EQMHCTBO (hM3MuecKoi KapTHHBI MHpa

IIpakTHYecKoe 3aHATHE

[TpakTruueckoe 3anstue Ne§ IloBropeHue

CamocrosrenbHas paboTa 00yJaronuxcs: yueOHHK, 3a/1aun

Pa3nen 8. Dy1eMeHTbl ACTPOHOMMH U ACTPOPU3NKHU

Tema 8.1
DJIeMeHTbI ACTPOHOMMHU
U ACTPOPU3NKH

Conep:kanue yue0HOTo MaTepuasa:

DTarbl pa3BUTHS aCTPOHOMHUH. [IpUKITaIHOE 1 MUPOBO33PEHUYCCKOE 3HAUCHUE
actpoHomuu. Bun 3Be3noro Heba. Co3Be3aus, ipkue 3BE3/1bl, MIIAHETHI, UX
BuauMoe aBxkeHne. ConHeunas cuctema. [lmanersr 3emMHoM rpynmbl. [InaneTs-
ruranTel. Maibie Tena Comaeunoit cucreMsl. ComHile, Gotochepa u armocdepa.
Connevnast akTUBHOCTD. MicTounnk sHeprun CoJHIIA U 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapaKTepUCTUKH. J{narpamMma "CieKTpaJibHBIM KJIACC - CBETUMOCTB'.

OK'1
OK 2
OK 3
OK 5
OK 7
I[IK 1.2
1K 3.2
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3Be3/1bI IVIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD "'Macca - CBETUMOCTB" JUIs
3Be3] ITaBHOM MOCcTe0BaTeNbHOCTH. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHbIe
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BoJoK COJIHIIA U 3BE3]1. DTaIlbl )KU3HU
3Be3. Muteunslii [1yTh - Hamia ["anaktuka. CnivpanbHast cTpykTypa ["anakTuku,
pacrpeziesieHue 3Be31, ra3a u neuid. [lonoxenue u apmxenue ConHila B
INanaktuke. Tunsl ranaktuk. [Inockas u chepuueckas nmoacucteMsl ["anakTuk.
Pannoranaktuku u kBa3zapsl. UepHbIe ABIPHI B s/1pax rajJakTUK. BeeineHHas.
Pacmmpenune Beenennoit. 3akon Xa66:a. Paz6eranue ranaktuk. Teopus
Bonwmioro B3peiBa. PenukroBoe u3nyuenue. Macmrabnas ctpykrypa BeeneHnHoid.
Mertaranaktuka. Heperienable npo6aeMbl aCTPOHOMHHU

JlaGopaTopHble 3aHATHS

Jlaboparopnas pabora 13. HaGnroxenus

HCBOOPY>XKCHHBIM  TJIA30OM  C

WCITOJIb30BAHUEM KOMITBIOTEPHBIX NPHWJIOKEHUN I ONPECICHUS TOJ0KECHUS 2
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus CeBepHOro
NnoJymapusa U ApKue€ 3BC311bI
IIpoMe:kyTOUHAasi aTTecTaIUs (9K3aMCH) 30
II cemecTp:
MAKCHMAJIbHASI HATPY3KAa: 84
o0si3aTeJibHASI HATPY3Ka: 44
Jleknuu: 16
J1a0opaTopHble padoThI: 20
IIpakTHYecKne 3aHATHS : 8
CamocTosiTesibHasi padoTa: 10
IIpoMekyTOUHASI aTTeCTAIIUA: 30
3aroxa:
MaKCHMAaJIbHAasl HATPy3Ka: 144
O0s13aTeIbHAA HArpy3Ka: 95
Jleknun: 53
JlabGopaTopHble padoThI: 26
IIpakTHYeckue 3aHATHSA: 16
CamocTosiTejibHAs padoTa: 19
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HpOMe)KyTO'{Haﬂ ATTECCTAIIMA

30

*
TIpogeccuonanvho opueHmuposantule s1emeHmyl

48



3. YCJIOBUSA PEAJIN3AIIUY YYEBHOU JUCIHUILIVHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTepHAJIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

B coorBercTBum ¢ TpedoBanusiMu PI'OC COO k MaTepualbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mponecca 0a3oBblil YpoBeHb Kypca (DM3MKH Ha YPOBHE
cpenHero oOuero oOpa3oBaHUs JOHKEH M3y4yaThCs B YCJIOBHMSIX KaOuHeTa (PU3MKHU
WIA B YCIOBHSIX HWHTEIPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabunere (¢u3MKM JODKHO OBITH  HE0OXoauMoe J1abopaTOpHOE
00OpyIOBaHUE IJIsl BHITIOJIHEHUSI YKa3aHHBIX B MPOTrpaMMe Mo (PU3HKE MPAKTUIECKUX
paboT W JEeMOHCTpalMoHHOe oOopyaoBaHue. JleMoHcTpalmoHHOe 000py0BaHUE
dbopMHpyeTCsT B COOTBETCTBHUM C MPUHIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH M
oOecrieuynBaeT TMOCTAHOBKY IEPEUYUCICHHBIX B IMporpamMme 1Mo (U3UKE KIIOUEBBIX
JE€MOHCTPALUN JIJIsl UCCIIEOBAHUS U3y4aeMbIX SIBJICHUN U MPOIIECCOB, SMIUPUUECKUX
U (yHZaMEHTalIbHBIX 3aKOHOB, HMX TEXHHMYECKUX mpuMeHeHud. JlaboparopHoe
oOopynoBaHue sl Ja0OpPaTOPHBIX M TPAKTUYECKUX PadbOT (GopMuUpyeTcs B BUJC
TEMaTHYECKHX KOMIUIEKTOB U 00€CIICUNBACTCA.

B pacuére ogHOro KOMIUIEKTa Ha JByX oOOywaromuxcs. TemaTtuyeckue
KOMILJIEKTBl  JIaDOpAaTOpHOrO  OOOpYNOBAaHMSI JTOJDKHBI  OBITh  THOCTPOEHBI  Ha
KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M HH(POBBIX NPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUAC HU(PPOBBIX TaOOpaTOPHii.

O6opynoBaHue yueOHOTO KaOMHETa:

- TOCAJIOYHBIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TTOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3aJ1aHuUs JJ1 IPOBEPOUYHBIX paboT;

- mpo(peccroHaIbHO OPUEHTUPOBAHHbIE 3aJaHMS;

- MaTepHalbl SK3aMeHa.

TexHuyeckue cpeacTBa 00yUEHUS:

- IEPCOHATBHBIN KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- IPOEKTOP € FIKPAHOM.

- 3aibl (OMONMOTEKAa, YWTANbHBIA 3al1 C BBIXOAOM B HWH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBIii IepeueHb AEMOHCTPAIMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHHUS:
udposas mabopaTopus o GU3MKE JJIs IPENogaBaTes;
udposas abopaTopus o GU3MKE 711 00yUaIOIIETOCs;

BECHI TEXHUYECKHE C PA3HOBECAMU;

KOMIUIEKT ISl TJaOOPaTOPHOIO MPAaKTUKYMa [0 ONTHKE;

KOMIUIEKT JUIsl TaOOPaTOPHOTO MPAaKTUKYMa [0 MEXaHUKE;

KOMIUIEKT JUIsl JIabOpaTOPHOro MpakTUKyMa IO MOJIEKYJSIpHOM (u3HKe
U TEPMOJIMHAMUKH;

7. KOMIUIEKT  ansi  7a00paTOpHOTO  MPAaKTHKyMa IO  3JIEKTPUUYECTBY
(c reneparopom);
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8. KOMIUIEKT [JIi W3Y4YeHHUsT BO30OHOBISIEMBIX HMCTOYHUKOB JHEPTUU
(ColHeUHOM, BETPOBOM SHEPruu, OHO-, MEXAaHWYSCKOM M TEPMOSJICKTPHICCKON
SHEPIreTUKH);

9. ammnepmeTp J1abOpaTOPHBIN;

10
11
12
13

. BOJILTMETp J1a0OpaTOPHBIN;

. KOJIOPUMETP C HAOOPOM KATOPHUMETPHUIECKHX TEIT;

. TEpPMOMETP JTa0OPATOPHBIL;

. KOMIUTEKT TUTS U3YUCHUS OCHOB MEXaHUKH, MTHEBMATHKHU

1 BO30OHOBJISIEMBIX HCTOYHUKOB OHCPIuu,

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

. OapomeTp-aHepou;

. OJIOK MUTaHUS PETyJIUPYEMbIN;

. BeO-Kamepa Ha MOJABUKHOM IITATUBE;

. BUJIeOKaMmepa Juisi paboThl C ONTUYECKUMU MPUOOpaMu;

. TEHEPATOP 3BYKOBOW;

. TUTPOMETP (IICUXPOMETD);

. Tpy3 HaOOPHBIIA;

. IUHAMOMETP JI€MOHCTPAIIMOHHBII;

. KOMIUIEKT MOCY/Ibl IEMOHCTPAIIMOHHOM C NIPUHAIJICKHOCTIIMU;
. MAHOMETD JKUJIKOCTHOM JEMOHCTPALMOHHBIMN;

. METP AEMOHCTPALMOHHBIM;

. MUKPOCKOII IEMOHCTPALlMOHHBIMN;

. HACOC BaKyyMHbII KOMOBCKOTI0;

. CTOJIMK IOIbEMHBIN;

. IITATUB JIEMOHCTPALIMOHHBIN (PU3NYECKHUIL;

. DJIEKTPOILJINTKA;

. Ha0Op IEMOHCTPAIIMOHHBIN M0 MEXaHUYECKUM SBJICHUSIM;

. Ha0Op IEMOHCTPAIIMOHHBIN MO JUHAMUKE BPAIIATEIbHOTO JIBUKCHHUS;
. HA0Op AEMOHCTPAIMOHHBIN TT0 MEXaHUYCCKUM KOJICOaHUSIM;
. HAbOp AEMOHCTPAIMOHHBIN BOJTHOBBIX SBICHUI;

. BEJIEPKO apXuMea;

. MasITHUK MaKCBeJIa;

. Habop Tea paBHOTO 00bEMA;

. HabOp TeJ paBHOM MacCHhI;

. pUOOP IJI IEMOHCTpALMKU aTMOCHEPHOTO JIABJICHHUS;

. IpU3Ma, HAKJIOHSIOIIAsACS C OTBECOM;

. pbIYar J1eMOHCTPAIIMOHHBIN;

. COCYyJIbl COOOIIAIOITNECS;

. CTaKaH OTJIMBHOW J€MOHCTPALIMOHHBIN;

. TpyOKa HbIOTOHA;

. I11ap macKais;

. HA0Op JEMOHCTPAIMOHHBIM TI0O MOJICKYJSIPHOW (U3UKE U TEIJIOBBIM

SABJICHUAM,

46
47

. HabOp IEMOHCTPAIIMOHHBIH 10 Ta30BbIM 3aKOHAM;
. Ha0Op KanuJUIspOB;
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48.
49.
50.
51.
52.
53.
54.
55.

TpyOKa /ISl JIEMOHCTPAIY KOHBEKIIUU B YKHUJIKOCTH;

IIWUIMHPBI CBUHIIOBBIE CO CTPYTOM;

IIap ¢ KOJBIIOM;

BBICOKOBOJIBTHBIN HCTOYHUK;

reHeparop BaH-Jae-rpaada;

J03UMETD;

KaMepPTOHBI Ha PE30HAHCHBIX SIIHKAX;

KOMIUICKT MPUOOPOB W MPHUHAUICKHOCTEH I JCMOHCTPAIMHA CBOMCTB

QJICKTPOMArduTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60pOB JIIAA N3Yy4YCHUA IMPUHOUIIOB paauorpucMa

" paguoIicpcaaiun,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMILJIEKT MTPOBO/IOB;
Mar"HuT JyrooOpa3HbIii;

MAarHuT MOJIOCOBOW JIEMOHCTPALIMOHHBIN;

MarHa 3J1eKTpodopHasi;

MasITHUK JIEKTPOCTATHYECKUH;

Ha0Op M0 U3yYEHUIO0 MAarHUTHOTO TOJISI 3€MIIH;

HaOOp JEMOHCTPAIIMOHHBIN [T0 MATHUTHOMY TOJIO KOJIBLIEBBIX TOKOB;
HaOOp JEMOHCTPAIIOHHBIN O MOTYITPOBOIHUKAM;

HaOOp JIEMOHCTPAIIMOHHBIN MO TIOCTOSTHHOMY TOKY;

HaOOp JIEMOHCTPAIIMOHHBIN O YJICKTPUUECKOMY TOKY B BaKyyMe;
HaOOp JEMOHCTPAIIMOHHBIN 10 SJIEKTPOJUHAMUKE;

HaOOp TS IEMOHCTPAIIMA MarHUTHBIX TTOJICH;

HAOOp AJI JEMOHCTPALIMH SJIEKTPUUECKUX MOJIEH;
TpaHcopMaTop yueOHBIN;

najgoyka CTeKJISTHHAS;

IaJIouKa Y00HUTOBAS;

npubop JICHIIA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH 3JeKTPOCTATHUECKUIA;

IITaTUBbI U30JUPYIOLIHE;

AIIEKTPOMArHUT pa300pPHBIii;

Ha0Op AEMOHCTPALMOHHBIN 110 TEOMETPUYECKOM ONTHUKE;

HAOOp AEMOHCTPALMOHHBIN 110 BOJIHOBOW ONTHKE;

CHEKTPOCKOI IBYXTPYOHBIIA;

HA0Op CHEKTPANTBHBIX TPYOOK C HCTOYHUKOM ITUTAHUS;

yCTaHOBKa 111 u3ydeHus pororddekra;

HA0Op AEMOHCTPAIMOHHBIN 110 TOCTOSIHHOM TUTAHKA;

KOMIUJIEKT HATJISIIHBIX TIOCOOMI JIJ1s1 TOCTOSIHHOTO MCITOJIb30BAHUS;
KOMIUJIEKT MTOPTPETOB /JIs1 0hOpMIICHUS KaOUHETA;

KOMITJIEKT J€MOHCTPAIIMOHHBIX YI€OHBIX TAOJIHII.

[TpumepHBIl TIEpeUeHb JAEMOHCTPAIMOHHOTO W JIA0OpaTOPHOTO 000PYI0BaHUS
HOCHUT PEKOMEHAATEIIbHBIN XapAKTEP.
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[Tpu Hamu4uu HEOOXOAMMOTO 000PYIOBAHUS 3aHATUS TIO (PU3UKE B HEKOTOPHIX

Cily4asiXx MOTYT TPOBOJUTHCS B HMMEIONIUXCS B 00pa30BaTENbHON OpraHU3AINH
MaCTEPCKUX WJIH JTa00paTOPHUSX.

3.2 UudopmanuonHoe odbecrnedenue 00ydeHust

Ilepeyenr wucHOB3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

1.

OcHOBHbBIE HCTOYHHUKH:
®dusuka : 10-i knacce : 6a30BbIN U yrIIyOJIEHHBIN YPOBHU : YU€OHUK : B 2 4acTsX /
JI. O. T'enpenmureitn, A. A. bynaroa, M. H. Kopuuibes, A. B. Komikuna ; noj
penaxkuueit B. A. OpnoBa. — 6-e u3a., crep. — Mocksa : IIpocsemenue, 2025 —

Yactrp 1 — 2025. — 304 c¢. — ISBN 978-5-09-122600-3. — TekcrT :
ANEKTPOHHBIN //  Jlanp : onekTpoHHO-OMOMMoTeuHas cucrema. — URL:
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA JNUCIHUIIJINHBI

Kontpoibr u omeHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTenbHOM
JTUCIUILIMHBI PACKPBIBAIOTCS Yepe3 NUCIUIUIMHAPHBIE Pe3yIbTaThl, HAIIPABJICHHbBIC Ha
dbopmupoBaHre 00MUX W MPOQPECCHOHATBHBIX KOMIIETCHIIMM MO pa3jiesiaM U TeMam
coJiep KaHusl yueOHOro MaTepuara.

Kox u HaumenoBsanue
(hOpMHUPYEMBIX KOMIIECTCHIIMHI

Pasnen/Tema

Twun oreHOYHBIX
MEPONPUITUH

OK 1. Bei6upats crmocoObl pemeHust
3a1a4 npogecCuOHaIbLHON
NEeSITeTbHOCTH TPUMEHHUTEITHHO K
Pa3IUYHBIM KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.

Paszgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3

Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1

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

Io/c’

YCTHBIH OIPOC;

OK 2. Ucnonb30BaTh COBPEMEHHBIE
CpezCcTBa MOWCKa, aHATIN3a U
MHTEpHpeTanuyu HHPOPMALUHU U
MH()OPMAIMOHHBIE TEXHOJIOTHHU JUTS
BBITOJIHEHUSI 33]1a4 PO EeCCUOHATILHON
IEATebHOCTH

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3nen 6. Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

(bpoHTaTBHBIN ONPOC;
KOHTPOJIbHAS PadoTa;
HaOJIIOeHueE 3a

BBITIOJTHCHHEM
1abopaTOPHBIX padoT;

OK 3. IlltanupoBaTh U peaaru30BbIBATH
coOcTBeHHOE MpodhecCHoHABHOE U
JMYHOCTHOE pa3BUTHE,
MPEIPUHIUMATEIBCKYIO IeITeIbHOCTh
B npodeccuoHaIbHOU cepe,
UCIIOJIL30BaTh 3HAHUS TI0 TTPABOBOM U
(hMHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYAITHSIX

Pasnen 1. Tema 1.1
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temp1 4.1.,4.2.,4.3

Pasznen 8 Tema 8.1

ITo/c

NpaKkTU4YEeCKHe
paboThl (peleHue
KayeCTBEHHBIX
U pacUETHBIX 3a/1a4);

TECTUPOBAHUE;

pelIeHne Kenc-3a1ay;

OK 4. DddexrnBHO
B3aMMOJICHCTBOBAThH U PabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1
Pazpen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK.6 IIposBisITh rpa’kgaHCKO-
MaTPUOTHUYECKYIO MTO3ULUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE TPaJULIMOHHBIX
00111€4eI0BeYECKUX LIEHHOCTEN, B TOM
YHCIIEe C YYETOM T'apMOHU3AINH
MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOILIEHUH, IPUMEHSATh CTaHAAPThI
AHTUKOPPYIIMOHHOIO IOBEICHUS

Pasnen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1

ITo/c

OK 5. OcyiecTBisATh YCTHYIO U

Paszgen 1. Tema 1.1

BBIITOJIHCHUC
MPAKTUYECKUX
3aJaHuH
npodecCuoOHAIBHON
HaIpPaBJIEHHOCTH;

BBIIIOJIHEHUE 3aJaHul
MPOMEKYTOYHOM
aTTeCcTalluu

" TIpogheccHOHANBHO OPUEHTHPOBAHHOE COIEPIKAHME (COMEPIKAHME PUKIATHOTO MOYJIS).
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NMHUCbMCHHYIO KOMMYHHWKAIIUIO HA
roCyIapCTBEHHOM si3bIKe Poccuiickoi
deneparyu ¢ yueToM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTa

Pasgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pazngen 4. Temr1 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
Pazgen 8 Tema 8.1
ITo/c

OK 7. ConeiicTBOBaTh COXpaHEHUIO
OKpYKalolleu cpebl,
pecypcocOepereHUI0, MPUMEHSITh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
IIPUHLIMIIBI OEPEKITUBOTO
MPOM3BOCTBA, 3P (HEKTUBHO
JIECTBOBAThH B UPE3BbIYANHBIX
CUTYaIMIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 7. Temwr 7.1, 7.2
Pa3znen 8 Tema 8.1
ITo/c

I1K 1.2 ITpou3BoauTh TEXHUUECKOE
00CITy>)KUBaHUE U PEMOHT
KEJIE3HOJOPOKHOIO OJABUKHOTO
COCTaBa B COOTBETCTBUU C
TpeOOBAHUSMH TEXHOJIOTUIECKUX
IIPOLIECCOB

I1K 3.2 Pa3zpabaTsiBaTh
TCXHOJIOTUYCCKUX MPOUCCChl HA pCMOHT
OTJIENbHBIX JIETAJICH U Y3JI0B
JKEJIE3HOJOPOKHOTO TIOJIBUKHOTO
CoCTaBa B COOTBETCTBHU C

HOPMAaTHUBHOMW JIOKYMEHTaIMEN

Paznen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasgen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1

Pazpen 7. Temnr 7.1, 7.2, 7.3

Pa3nen 8 Tema 8.1

ITo/c
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