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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
«18y» anpens 2025 rona.

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

O6mme xomnetrenimu (nanee — OK) u npodeccnoHanbHble KOMIETSHITNH (j1anee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHU, METANpPEIMETHbIMU U
OpeIMETHBIMUA  pe3yibTaTaMu 00ydeHus Oa3zoBoro ypoBHs (mamee — [IPO)
®I'OC COO npencrapiieHbl B TA0IUIIE:



Koa n
HauMeHOBaHHUe
(popmupyembIx
KOMIIeTeHIIU

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS NPOrPaMMBbI MO TMCHHUIJIMHE

O6mme!

JucuuniMHapHble?

OK 01. Beibupatb
CHOCOOBI pelIeHus
3ama4y
npodecCuoHANTBHON
JeSTEIILHOCTH
NPUMEHUTEIBHO
K Pa3IH4YHbIM
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

1

obmeoOpa3oBarenbHas JUCIUTIIMHA.

OO0mme pe3yiapTaTel CPOPMYIMPOBAHBI B COOTBETCTBMH C JIMYHOCTHBIMH M MeTanpeaMmeTHbMu pesynsraraMu @I'OC COO, B (OpMHpPOBAHMH KOTOPBHIX y4YacTBYET

2 JlucUMIIIMHAPHBIE PE3YJILTAaThl CPOPMYJIMPOBAHBI U IIPOHYMEPOBAHbBI B COOTBETCTBHMH ¢ TPEOOBaHUAMH K IIPEMETHBIM pe3yibTatam 6a3osoro ypoens (ITIP6) ®I'OC COO (Ilpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.).




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 3HAHHUS U3
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;

pa3HbIX

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;

QJICKTPUYCCKUM W MArduTHBIM IIOJAMH, DBJIICKTPUUCCKHUM
TOKOM, OJICKTPOMAarHuTHbBIMHA KOH€6aHI/I$IMI/I 1 BOJIHAMU,
OIITUYCCKUMHU SIBJICHUSMU, KBAHTOBBIMHA SIBJICHUSIMU,
CTPOEGHHEM aToOMa M aTOMHOTO si/Ipa, paJuO0aKTUBHOCTHIO);
BJIAJICHUE  OCHOBOMOJIAralOUMMU  aCTPOHOMHUYECKUMU
MOHATUSMH, TIO3BOJISIONIMMU XapaKTepU30BaTh IMPOIIECCHI,
MPOMCXOMASAIINE Ha 3BE3/laX, B 3BE3IHBIX CHUCTEMax, B
MEXTaIaKTHYECKON cpeac; ABUKCHUC H€6€CHLIX TECI,
SBOJIIOIHIO 3BE3]T M BeeleHHoi;

I[IP6 4. Bnanenue 3aKOHOMEPHOCTSMH, 3aKOHAMHU




- 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

u TeopusMmH (3aKkoH BcemupHoro TtsaroteHus, I, II u III
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOU
SHEPTUM, 3aKOH COXpPAHEHUS  WMIYJbCa, MPUHIUI
CYNEpIIO3UIINH cul, MIPUHIIUT PaBHOMPABHOCTH
WHEPIHATBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHI0 CTPOCHMSI BEILIECTBA, Ta30BbIC
3aKOHBI, MEPBBI  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXpPaHEHHs JIEKTPUUECKOro 3apsjaa, 3akoH Kynona, 3akoH
Oma mis yvacTka 1end, 3akoH Owma I TOJHOM
AJEKTpUYECKOM 1enu, 3akoH J[xoyns - JleHma, 3akoH
AJIEKTPOMArHUTHOM MHIYKIIMHU, 3aKOH COXPaHEHUS YHEPTUH,
3aKOH TPSMOJIMHEHHOTO PACIPOCTPAHEHHsI CBETa, 3aKOH
OTpaXEHUS CBETa, 3aKOH TMPEIOMJICHUS CBETa; 3aKOH
COXPaHEHHUs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUSI AIJIEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHHS
MacCOBOT0 YHCIIa, MMOCTYJIaThl bopa, 3aK0H paiiOaKTHBHOTO

pacmaza); yYBEpEeHHOE  HCIOJb30BAHHWE  3aKOHOB M
3aKOHOMEPHOCTEH MpH aHanm3e (PU3NYECKUX SBICHUA U
MPOLIECCOB;

I[IP6 6. BnajmeHue OCHOBHBIMH METOJAaMU HAy4YHOTO
MMO3HAHMSI, HCTIOJIB3YEMBIMU B (PU3HUKE: MTPOBOJUTH MPSMBIE
U KOCBEHHBIC M3MEpeHUs (U3MUECKUX BEIMYMH, BBIOMpas
ONTUMAJIBHBIA CIIOCO0 M3MEPEHUSI U UCTIONb3Ysl U3BECTHBIE
METOJBl OLICHKM IIOTPEIIHOCTEd W3MEpPEHUN, MPOBOIUTH
UCCIIEIOBAaHNE  3aBUCUMOCTEH  (DM3MYECKHX  BEIMYUH
C UCIHONB30BaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHITH
MOJTy4YEHHBIE Pe3ybTaThl, UCOIB3Ys (PHU3MUECKHUE TEOPUH,
3aKOHBI W TIOHSTHSA, U JCJIaTh BBIBOJBI; COOMIOAAThH MpaBHiIa
0€e30MacHOro Tpyaa
IpH TPOBEICHUU HCCICAOBaHUH B paMKax Y4eOHOTO
SKCIIEPUMEHTA u y4eOHO-UCCIIeI0BATENbCKOM
JIEATEIbHOCTU c HCIIOJIb30BaHUEM 1M (POBHIX




M3MEPUTENbHBIX YCTPOMCTB u 1abopaTopHOTO
000pyI0BaHUS; c(hopMUPOBAHHOCTH MIPEACTABICHUI
0 METO/AX MOJyYEeHHUS HAyYHBIX ACTPOHOMHUYECKHUX 3HAHUH;

[MP6 7. CdopMuUpOBaHHOCTH YMEHHS  peliaTh
pacueTHbIe 3a/1a4U C IBHO 33JaHHON (PU3HMUECKON MOJIENbIO,
UCTIONb3Ys ¢buznueckue 3aKOHBI
W TPUHIUIBI, HA OCHOBE aHaju3a YCJIOBUSA 3aJauu
BBIOMPATh (PU3UUYECKYIO MOJIENb, BBIACHATh (U3HUUECKUE
BEIMYUHBI U (DOPMYIIbI, HEOOXOMUMBIE JJISI €€ PEIICHHS,
NPOBOIUTH  pacdyeThl W  OLEHUBATh  PEAIBHOCTH
MOJYYEHHOTO 3HA4YeHHUs (PU3MUECKOW BEIMYMHBI, pElIaTh
KaueCTBEHHBIC 3a/1a4w, BBICTpauBas JIOTUYECKHU
HEMPOTHBOPEUMBYIO LIETIOYKY PACCYKICHUN C ONMOpoH Ha
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (uU3NUYECKUe
SIBJICHUS

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHaJIN3a
Y MHTEpIIpeTalun
nHpopmaruu
1 nH()OpMAITMOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUST
3a1a4
npodeccroHanbHOM
JeSITeIbHOCTH

JIn4HOCTHBIE Pe3ybTaThl JODKHBI OTpakaTh B YaCTH
[IEHHOCTH HAyYHOT'O TTO3HAHMUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIIECTBEHHON TMPaKTUKH, OCHOBAHHOTO Ha
JIMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpIICHCTBOBAHHWE S3BIKOBOM M YHUTATEIbCKOU
KYJBTYPbI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKTY JIFOABMHU U
MMO3HAHUS MUPA;

MeranpeameTHbie  pe3yibTaThl  JAOJKHBI
Osnanenne YHUBEpCAJIbHBIMU
IMO03HABAaTEILHBIMHA JICHCTBUAMU:

B) pabora ¢ uHbopmaImei:

- BJIAJICTh HaBBIKAMHU TIONyYEeHHs] HHGPOPMAIMH U3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYLIECTBIISITh ~ MOUCK, aHallu3, CHUCTEeMATH3alul0 |

OTpaXkaTh:
y4eOHBIMU

I[IP6 5. YmMmeHue yuuThHIBaTh TPaHUIBl MPUMEHEHUS
W3yYEHHBIX (U3UUECKUX MOENeH: MaTrepuaibHas TOYKa,
MHEpLUalbHasl CUCTEMa OTCYETA, WICAIbHBIM ra3; MOJAEIU
CTPOEHHUs Ta30B, JKUJIKOCTEH U TBEPIABIX TEJ, TOYCYHBII
NEKTPUYECKUH 3apsij, sAepHas MOJAEIb aTOMa, HyKJIOHHAas
MOJIETIb aTOMHOTO anpa
IIPY pELIeHNN PU3NYECKUX 3aJad;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3HIIMH TIO
OTHOLICHHUIO K (U3MUECKOr MH(POPMALUH, TOTyIaeMOl U3
pasHBIX MCTOYHHMKOB, YMEHHMH HCIIOJNb30BaTh LU(POBBIC

TEXHOJIOTHH JUISL IIOUCKa, CTPYKTYPHUPOBaHUS,
MHTEpIpeTallud M TpeJiCTaBlIeHUs] y4eOHOH M HayuyHO-
HOMYJIAPHOI UHpOpMaLNH; pa3BUTHE yMEHUH

KPUTHYECKOI'0 aHAJIM3a MOIy4aeMoi HHPOopMaIun




MHTEPIPETAIMIO UHPOPMAIIUU PA3TUYHBIX BUIOB M (HOpM
MIPEJICTABIICHHSI,

- CO3/1aBaTh TEKCTHI B pPa3jIMYHBIX (hopMaTax c yyeToMm
Ha3zHaueHUs] WH(OpPMAIMK U LIEIEBON ayIUTOPHH, BBIOHpas
ONTUMAJIbHYIO (hOpMY MPEACTABICHHS U BU3YyaTH3aINHL;

- HCTONB30BaTh CpeACTBAa HWHGPOPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHI B peIIeHNUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHH3AIIMOHHBIX
3a1a4d ¢ coOM0IeHeM TPEOOBAHHUIM IPTOHOMHUKH, TEXHUKHU
0€30IMaCHOCTH, TUTHEHBI, PECYPCOCOCPEHKECHIS, IPABOBBIX U
ATHUYECKHUX HOPM, HOpM MH(OPMAIIMOHHON OE30MMaCHOCTH;

- BJIAaAC€Th HaBbBIKaAMU paCHOSHaBaHI/I}I 1 3alluThl
uH(popMalu, HTHPOPMAIIMOHHON 0€30MaCHOCTH INYHOCTH

OK 03.
[LnanupoBath
Y pealn30BbIBATH
cOoOCTBEHHOE
npodeccuoHaIbHOE
U JINYHOCTHOE
pa3BuTHE,
MPEATNPUHUMATEIBCKY
10 IeATEITLHOCTD
B IpoeccroHabHOMN
cdepe, UCIoIb30BaTh
3HaHUA 110 IPAaBOBOU
1 (UHAHCOBOM
IPaMOTHOCTH
B Pa3INYHBIX
KM3HEHHBIX CUTYaIHIX

JImyHOCTHEBIE pE3yJibTaThl AOJIKHBI OTpaXaTb B YaCTHU
AYXOBHO-HPAaBCTBEHHOI'O BOCIIMTaAHUA:

- CHOCOOHOCTH OILIEHHMBAaTh CUTYyallMI0 U NPUHUMATH
OCO3HAHHBIE pEIICHUSA, OPUEHTUPYSICh Ha MOpaIbHO-
HpaBCTBeHHBIe HOpMBI
U LICHHOCTH;

-OCO3HAHUC JINYHOI'O BKJIAJ B IIOCTPOCHUC yCTOfI‘-IPIBOl"O
Oynymuiero;

MertanpeamMeTHble Pe3yabTaThl JOJKHBI OTPAXKATh:
Osnaneuue YHHUBEPCAJIbHBIMU pPETYJISITUBHBIMU
NENCTBUSIMU:

a) CaMOOpTaHU3aIHs:

- CaMOCTOATENBHO OCYIIECTBIATH IO3HABATEIBHYIO
NeSTeNbHOCTh,  BBIABISATH ~ NPOOJIEMBI,  CTaBUTh |
¢dopMyTHpoBaTh COOCTBEHHBIE 33/a4 B 00pa3oBaTEIbHON
JEeSTEIbHOCTH U )KU3HEHHBIX CUTYalUSX;

- CaMOCTOSITENTbHO  COCTaBJATH IJIAH  pEIICHUS
npoOJIEeMBI C YIETOM HMEIOLINXCS PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEN

I1P6 9. ChopmupoBaHHOCTH COOCTBEHHOI MO3UIIUU TIO
OTHOILICHHUIO K (U3MUECKOW MH(POPMAIIUH, TIOTyIaeMOi U3
pa3HbIX WCTOYHHKOB, YMEHHH HCIIOJIB30BaTh HHU(POBHIC

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpHUPOBaHHUS,
UHTEpIpETallud M TPEICTaBICHUS Y4eOHOH M HaydHO-
MOIYJIAPHOMN uHpOpMaLNH; pa3BUTHE YMEHUH

KPUTUYECKOI'0 aHaJIM3a MoJlyyaeMoi HH(popMaIuu




U NPEINOYTECHU;

- 1aBaThb OLICHKY HOBBIM CUTYaLlUsIM;

CrocoOCcTBOBaTh  (POPMUPOBAHUIO U IMPOSBICHUIO
IIUPOKOH OSPYAMLIMH B pPa3HBIX OONACTAX  3HAHHA,
MOCTOSIHHO ~ TOBBIIIATH ~ CBOM  OOpa3zoBaTeNbHBIA U
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJNb30BaTh MpHUEMBl pedieKcun  Juid
CUTYyalluH, BbIOOpa BEPHOT'O PELICHHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh
pelieHus

10 UX CHMIKEHUIO

OLIEHKU

OK 04.
DddexTuBHO
B3aUMOJIENCTBOBATE
u paborathb
B KOJIJIEKTUBE U
KOMaH/1e

JIM4HOCTHBIE PE3yNbTaThl JOJKHBI OTpaxaTh B YacTH
[IEHHOCTH HAYYHOTO MO3HAHUS:

-OBJIaJICBAaHUE HABBIKAMHU Yy4E€OHO-HCCIIEIOBATEIBCKOM,
MPOEKTHOMN
¥ COITMANbHOM JeITETbHOCTH,

MeTtanpenMeTHble Pe3yJIbTAThI
OsBrnazgeHue YHUBEPCATbHBIMU
JCUCTBUSIMU:

0) COBMECTHAsl IeITEIbHOCT:

- ITIOHMMAaTh MW  HCHOJIH30BaTh
KOMaHIHOH

Y MH/IMBHIyJTbHON pabOTHI;

- BBIOMpPATh TEMATHKYy U METOJIbI COBMECTHBIX JICUCTBUN
C yd4eTroM OOIIMX HMHTEPECOB U BO3MOXKHOCTEH KaKIOTO
YyJIeHa KOJIJIEKTHBA;

JOJDKHBI  OTPaKaTh:
KOMMYHHUKATUBHBIMU

MpeuMyIIecTBa

- T[pUHHMAThb LEIM COBMECTHOH JEATENbHOCTH,
OpPraHu30BBIBATh
U KOOPAWHMPOBATh JIEUCTBUS IO €€ JOCTHKEHHIO:

COCTABJIATH IIJIaH JEHCTBHUM, paCHpeneaTh POIU C YUYETOM
MHEHMH YYaCTHUKOB, OOCYX/IaTh pe3yJIbTaTbl COBMECTHON

I1P6 10. OBnageHue ymeHMsAMH paboTaTh B TpyIIe
C  BBIIOJHEHMEM  DPA3JIMYHbIX  COLMAIBHBIX  POJIEH,
IUTAHUPOBaTh paboTy IPyIIbl, PAllMOHAIBHO PACIPENEIATh
JESATENIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLICHMBATh BKJaJ KaXJOT0 W3 YYaCTHUKOB TIpyHMbl B
pelIeHre paccMaTpruBaeMon mpoodIeMbl




padoTHI;

-OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaxJa0ro
yY4acTHMKa  KOMaHIbl B  OOIMH  pe3ympTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

-TpesiaraTb HOBBIE TIPOEKTHI,
NO3ULIMM  HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHUYECKOU
3HAYMMOCTH; KOOPJIMHUPOBATH
U BBIIIOJHATH PabOTy B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOIO
¥ KOMOMHHPOBAaHHOTO B3aWMOJICHCTBHS;

-OCYIIECTBIISTh MIO3UTHUBHOE
MOBEJICHHE
B PAa3IMYHBIX CHUTyallUsX, MpPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh HMHULIMATUBHBIM.

Osnagenue YHHUBEPCAIbHBIMU
IECUCTBUSIMU:

T') IPUHATHE ce0sl U IPYTUX JIIOJIEH:

- IPUHUMATh MOTUBBI M aPTYMEHTHI JPYTUX JIIOJCH MpH
aHaJIN3€ PE3yJIbTATOB JIEATEILHOCTH

OLC€HUBAaTh HIACHU C

CTPATCTUYCCKOC

PETYITUBHBIMU

OK 05.
OcCy11ecTBIATh YCTHYIO
Y TUCHbMEHHYIO
KOMMYHHKAIUIO
Ha TOCYJIapCTBCHHOM
s13bp1ke Poccuniickoi
denepannu C y4eToM
0COOCHHOCTEM
COLIMAJILHOTO
U KyJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yJbTaThl JOJDKHBI OTPaXkaTh B 4YacTH
ACTETUYECKOIO BOCITUTAHHUS:

- 3CTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs ICTCTHKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna
1 OOIIECTBEHHBIX OTHOIICHHIH;

B 00J1aCTH MAaTPUOTHYCCKOTO BOCITUTAHUS TIPOSIBIISATH:

-IICHHOCTHOE  OTHOIICHHE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, HMCTOPHUYECKOMY M TPUPOIAHOMY HACJEIHIO,
MaMATHUKAM, TPATUIUAM HapoaoB Poccuu, JOCTHIKESHUSIM
Poccum B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTHAX U TPY/IC;

MertanpeaMeTHbIe  pe3ysbTaThl JOJDKHBI  OTPaKaTh:
Osnagenue YHHUBEpCATbHBIMU KOMMYHUKATHBHBIMH
JEHUCTBUSMU:

I1P6 1. CdopMupOBaHHOCTh HPEACTABICHUNA O pPOJIU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOIN HayuyHOU
KapTHHE MHpPaA, O cHUCTeMooOpasyromeid poiau (U3MKH B
pa3BUTHH €CTECTBEHHbIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAAE POCCUHUCKHUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHue  (U3MYECKOW  CYHIHOCTH  HaOI0JaeMbIX
SBJICHUA MUKPOMHpPA, MAKPOMHUpPA M METraMHpa; OHUMaHHe
POJIM aCTPOHOMHHM B MTPAKTUYECKON AEATEIbHOCTH YeJI0BEKa
U JaJbHEHIIeM HayyHO-TEXHUYECKOM Ppa3BUTUH, pPOJIU
bu3uKn
B (opmupoBaHuM  Kpyrosopa U  (QYHKIHMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKA JUIS PeIICHHsI TPAKTHYECKUX 3a7a4




a) oOmeHue:

- OCYIIECTBIISATh KOMMYHHKAIlMd BO Bcex cdepax
KU3HY,

- pPa3BepHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PCHHUS
C WCTIOJIb30BAHHUEM SI3BIKOBBIX CPEJICTB

OK 07.
ConeiicTBOBaThH
COXPaHCHHIO
OKpY>Kalolleu cpebl,
pecypcocOepekeHHIo,
MIPUMCHSITh 3HAHHSI
00 U3MEeHEeHUHU
KJIUMATa, PUHIIHIIBI

JInyHOCTHBIE pe3ysbTaThl JOJIKHBI OTpa)kaTb B YacTH
JKOJIOTMYECKOTO BOCIIUTAHUS:

- chOpMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIBTYPHI,
ITIOHUMaHUE BIIASTHUS COLIMAIBHO-I)KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEJIbl,
OCO3HaHUE  TIJIOOATBHOTO  XapakTepa  AKOJIOTMYECKUX
npobiem;

- IUIAHUPOBAHUE U OCYLIECTBICHUE [JEUCTBUUA B

IIP6 8. CdopMupoBaHHOCTb YMEHHS TNPUMEHATH
MOJIyYeHHbIE 3HaHUSA U1 OOBSICHEHUS YCIOBUN MPOTEKAHUS
bu3UECKIX SIBJICHUH B npupoe
u ISt NPUHATHUSL HNPaKTHYECKIX penIeHui

B IIOBCEAHEBHOHN JKU3HHU I oOecreueHus 0e30MMacHOCTH
IIpH1 OOpaIEHUH ¢ OBITOBBIMU MPUOOpPaAMHU U TEXHUUYECKUMU
YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbsI M COONIIOJICHHUSI HOPM
DKOJIOTMYECKOTO IOBEACHHUS B  OKpYXaloUlel Ccpene;

OepexIINBOrO OKpY’Karolllel cpejie Ha OCHOBE 3HAHUS 1eJIei YCTOMYUBOTO | TOHUMaHue HEOOXOAMMOCTH TMPUMEHEHHs JOCTHKEHUI
IIPOU3BOJICTBA, Pa3BUTHS YEJIOBEYECTBA; buzuku u TEXHOJIOTU
3¢ pexTuBHO AKTUBHOE HENpUATHE JACHUCTBUHM, MNPUHOCAIIMX BpEX | IJIs PAllMOHAIBHOTO MPUPOIONOIb30BaHUS

JIECTBOBATH OKpY>Karollen cpene

B UPE3BbIYaNHBIX

CUTYaLHSIX

IIK 1.2 TIpoBoaUTH - YMEHHE OMpeNeNiaTh KOHCTPYKTUBHBIE OCOOEHHOCTH Y3JIOB - chopMupoBaTh MpEACTABICHUS: O CBOMCTBAX METAJUIOB,
TEXHUYECKOE ¥ JICTAJICH HKEIIE3HOIOPOKHOTO MOIBUKHOTO COCTABA, CIjlaBaX, BUAAX  KOppo3ud, OONacTH  MpPUMEHEHHUS
oOcy>)KMBaHUE U - HOHMMAaHHUE CHUCTEMBI TEXHHYECKOTO OOCITY)KMBAHMSA M | HeMETAUIMYECKHX M KOMITO3HIIHOHHBIX MAaTEepHANIOB, BUJAX U
PEMOHT PEMOHTA KEJIC3HONOPOKHOI'0 IIOABMKHOI'O COCTaBa CBOMCTBaxX TOIUIMBA, CMA30YHBIX M 3alMTHBIX Marepuaiax,
KEJIE3HO0POKHOTO CBOMCTBaX HEOPraHMYECKUX W OPraHWYECKHUX COCIWHEHHUU,

MOJIBIKHOTO COCTaBa B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHOJIOTHUECKUX
MIPOIIECCOB.

MapKUPOBKE U NEPEBO3KE IPY30B 10 KEIE3HOHU JOpOore.

[IK 3.2. PazpabaTsiBaTh

VYmenue ONpeaAcCIATL TCXHOJOIMYCCKHUE IIPOLCCChI Ha

CdopmMupoBaTh NPEACTABICHUE O TEXHOJIOTUYECKUX




TEXHOJIOTHYCCKHUE PEMOHT OTACJIbHBIX ,I[CTaJIeﬁ M Y3JIOB KCJIC3HOAOPOXHOI'O | IpoHeccax Impu pEMOHTE KCEIJIC3HOJOPOKHOI'0 IMOABHUIKHOI'O

MPOLECCHl HA PEMOHT MOJBM)KHOTO COCTaBa B COOTBETCTBUM C HOPMATHUBHOM | COCTaBa
OTACIBHBIX JeTalIeH 1 JIOKYMEHTAIUEH.

y3JIOB

KEJIE3HOJOPOKHOTO

MMOJIBIKHOTO COCTaBa B
COOTBETCTBUH C
HOPMAaTHUBHOM
JIOKYMEHTAIUEH.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLTAHBI

2.1. O0beM yueOHOM TUCHMILJIMHBI U BUAbI Y4eOHOM padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/ILHOI NPOrpaMMbl Y4€0HOI0 MpeaMeTa 144
1. OcHOBHOE cofiepKanne’ 80
B T.4..

Jlexuuu, ypoku 54
[TpakTudeckue (1ab0paToOpHbIE) 3aHITHUS 26
2. CamocTosiTesibHasi paboTa o0y4aronierocsi (Bcero) 34
3. Ilpogeccuonanvno  opuenmupoganHoe  coOOepIHCAHUE 32
(codepacanue npukiadno2o mooyus)?

B T.4.:

Teopernueckoe oOyueHue

[TpakTudeckue (1a00paTopHbIE) 3aHIATHUS

NHIuBUAYAIBHBIA POESKT (Oa/Hem)

IIpoMesxkyTOuYHas aTTecTanus (3K3amMeH) > 30

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).

4

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. TemaTu4eckuii JIAH U COJleP:KaHNe TMCHUILTHHBI «PU3UKa)»

HanmenoBaHue pa3jiesioB u Conep:xanue yueOHOro Matepuasia (0OCHOBHOE U MPO(PeCcCUHOHAIBHO Oo6bem dopmupyembie
TeM OpHEHTHPOBaHHoe)®, 1a00paTOpPHbIE H NPAKTHYECKHE 3aHATHS, IPUKJIAXHOH | 4YacoB o0me u
MoJyJib (IPU HAJTHYHH) npogeccuoHaIbHbIE
KOMIIeTEeHIIUH
1 2
3 4

Pazges 1. ®u3nka ¥ MeTOAbI HAYYHOT' 0 MO3HAHUS

Tema 1.1 Conep:xanue yueOHOIro MaTepuaJa: 3

BBenenue ®usuka - Hayka o npupoje. HaydHble MeTOIbl MO3HAHUS OKPYXKAIOIIErOo MHpa.

Ponp skcnepuMeHTa M TEOpPUH B MPOIECCE MO3HAHUS MPUPOJAbL. JKCIEPUMEHT B
buszuke. MopenupoBanne (u3MYECKUX SABJICHMA | TporeccoB. Hayunble
runote3sl. Puznveckre 3aKOHbI U TeOpUH. | paHUIIBI TIPUMEHUMOCTH (PU3NIECKUX OK 03
3akoHOB. [Ipunuun coorBerctBua. Ponp um mecto Qusuku B (GOpMUPOBAHUU OK 05
COBPEMEHHOM HAYYHOUM KapTHUHBI MUPA, B IPAKTHUECKOMN JICSITEIbHOCTH JIIOAEH

CamocrosTenpHas pa60Ta o6yqafom1/1xcs;: IMOJIYYHUTHh IIPONU3BOJHBIC CANHUIEI B

cucreme CI. 2
Pa3zpen 2. Mexanuka 22
Tema 2.1 Conepxanue y4eOHOT0 MaTepuasa:
KunemaTuka Mexannueckoe nBMkeHME. OTHOCUTEIBLHOCTh MEXAHHYSCKOTO  JIBMIKCHHMS. OK 01
Cuctema orcuera. Tpaekropus. Ilepemermienne, cKoOpocTh (CpemHsisi CKOPOCTb, OK 02
MT'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUadbHOW TOYKH, UX MPOEKIUU HA OCU OK 04
cuctemMbl KoopauHat. Cro)keHUEe TMEepeMEIIeHUd U  CI0KEHHE CKOPOCTEH. ) OK 05
PaBHOMepHOE ¥ pPaBHOYCKOpEHHOE MpsIMOJUHeHHOoe nBwkeHue. ['paduku OK 07
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, NYyTH H TEePEeMEIICHUS IIK 1.2
MaTepHaIbHOW TOYKH OT BpeMeHU. CBOOOAHOE MajieHne. Y CKOpEeHUEe CBOOOIHOTO TIK 3.2

najgenus. KpuBonuHelHoe nBWkeHHE. JIBMI)KEHHE MATEpUAIIBHOM TOYKHA IO
OKPY’KHOCTH C IOCTOSIHHOM IO MOJIYJIKO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIUHEHHAs

¢ 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.




ckopocTb. Ilepmon um wacrora oOpamenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.
TexHnyeckue ycTpoicTBa M NMPAaKTUYECKOEe NMPUMEHEHHE: CIUIOMETp, IBIDKCHHE
CHapsI0B, IIETTHBIE U pEMEHHBIE TIepeaaun™

[IpakTH4ecKue 3aHATHS

[TpakTrueckue paboThI:

W3mepenne MrHoBeHHOH ckopocTu. MccnenoBanre COOTHOLICHHUS MEXAY MyTAMH,
NPOMICHHBIMHU TEJIOM 32 ITOCIICAOBATEIIbHBIC PaBHBIE MPOMEXKYTKH BPEMEHHU IPH
PABHOYCKOPEHHOM JIBM)KEHUM C HayaJIbHOW CKOPOCTBIO, paBHOW Hyit0. M3yueHue
JIBYDKEHUS IIAPHUKA B BA3KOW KHUIKOCTH. V3ydeHne IBMKEHUS Teja, OpOIEHHOTO
TOPU30HTAIILHO

CamocrositenpHas paboTa 00y4arouxcsi: TOBTOPEHUE, 3a/1a4H, 3aII0THUTh
CPaBHHUTEIHHYIO TAOIHIlY TPSIMOIMHEUHBIX ABMKCHUM.

Tema 2.2
JluHaMuKa

Conepxanue y4eOHOr0 MaTepuasa:

[Ipunnun orHocutenbHocTH ["anmuiies. IlepBeiii 3akon HeroTtona. MHepuuanbHbie
cucteMbl oTtcuera. Macca Tena. Cuna. [lpunuun cynepnodunuu cui. Bropoi
3akoH HplOTOHA JuIsi MaTepHallbHOW TOYKM B HMHEPUHUAIBHON CUCTEME OTCUEeTa
(MUCO). Tpetuit 3akon HproToHa AJi1 MaTepuadbHbIX TOYEK. 3aKOH BCEMHPHOTO
taroteHus. Cuna Tsokectd. IlepBasg kocmuueckass ckopoctb. Cuila ympyrocT.
3akon ['yka. Bec tena. Tpenue. Bunbl TpeHust (okosi, CKOJbXEHUS, KAUCHHUS).
Cuna tpenusi. Cyxoe tpeHue. Cuiia TpeHHSI CKOJBKEHHUS U CUjla TPEHUS IMOKOSI.
Koaddunment tpenus. Cuna CONPOTUBICHUS MPU ABMKCHHU TENa B JKUIKOCTH
win rasze. lloctynmarenbHoe M BpallaTelbHOE IBUKEHHE aOCOIIOTHO TBEPAOIO
Tesa. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHusd. [limedo cunbl. YcmoBus
paBHOBecusi TBepjoro Teina B MCO. TexHudyeckue yCcTpOMCTBA M MPAKTUYECKOE
MPUMEHEHHUE: TIOIIIUITHUKH, TBUKEHIE UCKYCCTBEHHBIX CITYTHUKOB™

HpaKTI/I‘ICCKI/Ie 3aHATHA

7 Yacel MpakTUIECKMX paboT yYTEHBI B COlEpXKaHWM y4eOHOTO MaTepvalia W BXOIAT B OOLIEE KOJNMYECTBO YacOB MO Teme. Yachl 1abopaTopHBIX paboT M MPOQECCHOHATBHO
OPHEHTHPOBAHHOTO COJICP)KaHHS YIUTBHIBAIOTCS OTIEIBHO.
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[IpakTuyeckue paboOTHI:

W3yueHne JBIKEHUs Opycka [0 HAaKJIOHHOW IUIOCKOCTH TMOJ JAeHCTBHEM
HECKOJIbKUX cuJil. MccienoBaHue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
1e(hOPMUPOBAHHOM MPYKUHE M PE3UHOBOM 00pasiie OT BEIMYUHBI UX JeopMaliu

JlabopaTropHble 3aHATHS

Jlaboparopuas paborta 1. MccnemoBaHue yclOBUN paBHOBECHsI TBEpAOro Teja,
MMEIOLIETO OCh BpallleHUs

CaMocTosITeIbHAs pa60Ta o6yqa10m1/1xc;1: y‘{e6HI/IK, 3aJa4u.

Tema 2.3
3aKoHBI COXpaHEeHHUs B
MeXaHUuKe

Conepxanue y4eOHOro MaTepuasa:

Mexanuueckass paboTta W MOIIHOCTh. Kunerudeckas »Heprus. lloTeHimanbpHas
SHeprusi. 3aKOH COXPAaHECHHsS] MEXaHWYeCKOW JHepruu. PaboTa CHUIBI TSKECTH H
cuiibl ynpyroctu. IIpuMeHeHne 3akOHOB coxpaHeHus. lcnosib30BaHUE 3aKOHOB
MEXaHUKH JUIsi OOBSICHEHUS JBW)KCHHUS HEOECHBIX TEN | Uil  Pa3BUTHUS
KOCMUYECKUX UCCIENOBAHUM, IPAHULIBI IPUMEHUMOCTH KIIACCUYECKONM MEXAHUKH.
Nmritynsc MaTepralbHONM TOUYKH (TeJa), CHCTEMBbl MaTepUATbHBIX ToueK. MMmyibe
CWJIbl M HW3MEHEHUE HMIIyJibca Tela. 3akoH coxpaHeHuss umnyibca B HMCO.
PeaktuBHOe nBmwxkenue. Pabora cuibl. MomntHoCTh cuibl. KuHetnueckast sHEprus
MaTepuadbHOW TOuku. Teopema 00 UW3MEHEHMHM KHHETHUYECKOH DHEPIHH.
[TorenunanbHast sHeprus. [loTeHuuanpHas sHEprus ynpyro aeopmMupoBaHHON
npyxuHbl. [loTeHIManbHas »Heprust Tena BOTU3M TIOBEPXHOCTH  3EMIIH.
[ToTeHmanpHbie U HEMOTEHIMATIbHBIE CHIIbl. CBsA3b pabOThI HEMOTEHIIMATBHBIX
CHUJ C W3MEHEHUEM MEXaHUYECKOW SHEPruu CUCTEMbI Tel. 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPTUuU. YIIPYTHe U HEYIPYTHe CTOJKHOBESHHS ™

HpaKTI/I‘-ICCKI/Ie 3aHATHA

[TpakTyeckue paboOTHI:

N3yuenue cBs3u ckopocTeil Tenm mpu Heympyrom ynape. MccienoBaHue CBs3H
paloThI CUIIBI C U3BMEHEHHEM MEXaHMUECKOM YHEpIUu Tena.

TexHuyeckue yCTpoilcTBa W MPAKTUYECKOE TNPUMEHEHHUE: BOJOMET, KOIep,
NpPY>KUHHBIN MHUCTOJIET, ABUKEHHE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.
Hcnonp3oBaHne 3aKOHOB MEXaHUKHU Il OOBSICHEHUS JABIKEHHSI HEOSCHBIX Tell U
JUIS  pa3BUTUSl  KOCMHYECKUX  HMCCIECIOBaHMH, TpaHUIBl  NPUMEHUMOCTH
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KJIAaCCUYECKOM MeXaHUuKu. UMuTanusa HEBECOMOCTH

JlabopaTopHbIe 3aHATHS

JlaGopatopHast pabota 2. MccnemoBaHue cBsi3u paboOThl CHJIBI ¢ H3MEHEHHEM
MEXaHUYECKOM SHEPruu Tejla Ha MPUMEpPE PacTSKEHUs] PE3UHOBOIO XKIyTa

CaMocTosTenbpHas pa60Ta o6yqafonmxc;1: y‘{e6HI/IK, 3agauun

Paznen 3. MoJjiekyJsipHasi pM3UKa U TEPMOJUHAMHUKA

24

Tema 3.1
OCHOBBI MOJICKYJISIPHO-
KHHETH4YecKoii Teopun

Coaep:xkanue yueOHOro MaTepuaJa:

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPMM M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJEMCTBYS YacTHUIl BemllecTBa. MoOJeIn CTPOEHMs TIa30B, >KMIKOCTEH U
TBEPAbIX T€J U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozenell. Macca u
pasmepsl Mosekys. KommuectBo BemectBa. [loctosHHas Asoragpo. TeruioBoe
paBHOBecue. Temmneparypa u ee wusmepenue. lllkana temmnepartyp Llenscus.
Mopnens uneanbHoro rasa. OCHOBHOE YpPaBHEHUE MOJEKYJISPHO-KMHETHYECKOU
TEOpUU UACATBHOrOo rasza. AOCONIOTHas TeMmIepaTypa Kak Mepa CcpeiHei
KMHETUYECKOW SHEPruy TEIUIOBOrO JBMXKEHMS 4dacTul rasza. lllkama temmneparyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa-Kamnelipona. 3akoH
Janprona. HM3ompoueccel B HAEaNbHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHHE H30IMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa. TexHuueckue ycTpoHCTBa M NPAKTUUYECKOE NPUMEHEHHUE: TEPMOMETD,
OapomeTp*

HpaKTI/I‘-IeCKI/Ie 3aHATHA

[Tpaktnyeckue pabotrel: M3MepeHume Maccel BO3AyXa KJIACCHOW KOMHATe.
HccnenoBanue 3aBUCMMOCTH MEX/ly TapaMeTPaMU COCTOSTHUS Pa3peXEHHOI 0 ra3a

CamocTosiTesbHas padoTa 00yJaromuxcs: Y9eOHHK, 3a/1a4H.

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota 3. M3y4yeHue 0JJHOTO U3 H30IMPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIHMHAMUKH

Conepxxanue y4eOHOT0 MaTepuasa:

Buytpennsiss sneprus. Pabora wu Temomnepenada. KomuuecTBO TEmIOTHI
VYpaBHenue temioBoro Oamanca. [lepBoe Hayano TepMOAMHAMHUKU. ATuabaTHBIN
nponecc. Bropoe Havano TepmoaumHamuiku. TersoBble aurarenu.  KIIJI
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TerioBoro gapuratend. OxpanHa mnpupoasl. TepmoauHamuueckas CcHUCTEMA.
BHyTpeHHss SHEprusi TepMOJAUHAMUYECKOM CHUCTEMBI U CHOCOOBI €€ M3MEHEHHS.
KomuyectBo Temotsl u paboTta. BHyTpeHHSS SHEPTUs OAHOATOMHOTO HAEaIHHOTO
raza. Buael Temnonepenayu: TEIIONPOBOJHOCTb, KOHBEKLMS, HW3JIyYCHHE.
VaenpHas TEIUIOEMKOCTh BemlecTBa. Koau4ecTBO TEIUIOTHI NPHU TEILIONepenaye.
[Tonsitue 06 anmabatHom mponecce. [lepBblif  3aKOH  TEPMOJAMHAMUKH.
[IpumeHeHre mepBOro 3akoHa TEPMOAWHAMHKHM K H3ompoueccam. I 'paduueckas
uHTeprperanus padoTsl raza. Bropoil 3akoH TepmoamHamuiku. HeobpaTumocTts
poueccoB B mnpupoAe. TermnoBble MamMHbl. [IpUHUMNBL [EUCTBUS TEMIOBBIX
mammH. [IpeoOpa3oBanus »sHepruu B TEIUIOBBIX MammHax. Kosddumuent
MOJIE3HOTO JAEWCTBUS TeruioBoi Mammubl. [lukn KapHo u ero koadduumeHt
MOJIE3HOTO JAeHCTBUSI. DKOJIOTHYECKUE MTPOOIIEMBI TEINIOOHEPTeTUKU. TeXHUYECKHe
YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: JBUIaTellb BHYTPEHHETO CrOpPaHWs,
OBITOBOM XOJIOIMIbHUK, KOHTUITHOHED ™

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 4. VI3amMepenune yneabHON TETUIOEMKOCTH

CamocrosiTenpHas paboTa 00yJaronuxcs yueOHuK, 3a/1a4u

Tema 3.3
ArperaTHbie COCTOSIHUA
Belecrsa u (asoseie
nepexoasnl

Copep:xanue y4eOHOro MaTepuaJa:

[TapooOpa3zoBanne u koHueHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS |
OTHOCHTEINIbHAS BIIQXKHOCTh Bo3Ayxa. HaceleHHbIM map. YaenpHas TerwioTa
napooOpa3oBaHusl. 3aBUCHUMOCTb TeMIIEpaTyphbl KUIEHHUs OT JaBieHus. TBepzoe
teso. Kpucrannnueckue u amopdHble Tesa. AHU30TPONUS CBOMCTB KPUCTAJUIOB.
Kunkue xpucramnel. CoBpeMeHHble MaTepuanbl. [lnaBnenne u Kpucramd3anms.
VY aenwbHas Temiora mwiapieHus. Cybonumanusi. YpaBHEeHHE TEII0BOro Oananca™

[IpakTueckue 3aHATUA

[TpakTuyeckas paborta: TexHHUECKUE yCTPOHCTBA M MPAKTUYECKOE NMPHUMEHEHHE:
TUTPOMETP U IICUXPOMETP, KAJOPUMETP, TEXHOJOTHH IOJYy4YEHHS COBPEMEHHBIX
MaTepUajoB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH

CamocrositenpbHass pabota oO0ydaroImMxcs: y4eOHUK, BBIPACTUTH JIOMa KPUCTAJLI
COJIM W ONKCATh MPOLECC KpUcTaum3aiuu. [1oaroToBka K 3adeTy MO pasaeiny
«MomnekynspHas pu3uKa U OCHOBBI TEPMOTTHAMIKI
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JlabopaTopHbIe 3aHATHS

JlaGopaTopHas pabota 5. OnpenencHue BIaKHOCTH BO3IyXa

Paznen 4. DiiekTpoguHAMHUKA

20

Tema 4.1
DJIeKTPOCTATUKA

Conepxanue y4eOHOro MaTepuasa:

DneKkTpu3aius Tell. DIEeKTPUYECKU 3apsan. J(Ba BUAA AIEKTPUYECKUX 3apsiioB.
[IpoBoAHMKHN,  OUANEKTPUKA UM TOJYHNPOBOJHUKH. 3aKOH  COXpPaHEHUS
AJIEKTpUYECKOro 3apsna. BzaumopeiictBue 3apsaoB. 3akoH Kyrnona. Toueunsrit
SJIEKTPUYECKUN 3apsii. DleKTpuueckoe moje. HanmpsokeHHOCTh 3JIEKTPUYECKOro
nons. [IpuHuun cynepno3uiuu 3JeKTPUYECKUX Mojed. JIMHUM HanmpsiKEHHOCTH
aneKkTpudeckoro mois. PabGora cunm anekTpoctarudeckoro mons. I[loTenmman.
Pasnocts motenmuanoB. [IpoBONHMKK W AMDIIEKTPUKH B IJICKTPOCTATHUECCKOM
nosie. JlupnekTpuueckass NPOHULIAEMOCTb. JIEKTpoeMKocTb. KoHaeHcarop.
DIIEKTPOEMKOCTh IJIOCKOT0 KOHASHCATOPpA. DHEPTHsl 3apsHKCHHOTO KOHJIeHCaTopa™

HpaKTI/I‘-ICCKI/IC 3aHATUA

IIpaktuyeckne  pabGoTel:  3MepeHHe  AJIEKTPOEMKOCTH  KOHJEHCATopa.
TexHuueckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
IEKTPOMETP, AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE HIIEKTPOIpUOOpOB,
KOH/JIEHCATOP, KOIIUPOBAJIbHBIN alIapar, CTPYHUHBIN IIPUHTED

CamocrosiTenpHas paboTa 00yJaromuxcs: yueOHUK, H300pa3uTh rpapuuecKu
KapTHHBI JIEKTPUUCSCKUX TOJICH Pa3IMYHBIX CHCTEM 3apsiI0B.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

42




Tema 4.2
ocTossHHBIH
3JIeKTpruYeckril TOK. Toxku
B Pa3JIMYHBbIX Cpeaax

Conepxanue y4eOHOro MaTepuasa:

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS YJEKTPHUUECKOro ToKa. VicTouHuKH
toka. Cuna toka. [locrossHubll TOK. Hanpsbkenue. 3akon Oma 15 y4acTka LEnu.
DNEKTPUUECKOe  COMPOTUBIECHUE.  YJIENbHOE  COMPOTHUBICHHWE  BEIIECTBA.
[locnenoBarenvHOE, NapaieIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOJHHUKOB.
PaGoTa anekTpuueckoro Toka. 3akoH Jxoynsa-Jlenna. MOImHOCTE 3JEKTPUIECKOTO
TOKa. DJEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA.
3akon OMa Ju1st MOJTHOM (3aMKHYTOH) 3JieKTprudeckoi 1enu. KopoTkoe 3aMbIkaHue.
ONEeKTpOHHAsl MPOBOJUMOCTb TBEP/BIX METAJIOB. 3aBUCHUMOCTbH CONPOTHUBIICHUS
METaJIJIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTb. DIEKTPUUECKU TOK B BaKyyMe.

CpoiicTBa 3nekTpoHHBIX My4yKoB. [TomynpoBoanuku. CoOCTBEHHAs M MpUMECHAs 2
IIPOBOJIUMOCTh MIOJIYITPOBOJIHUKOB. CaoiicTBa p-n-nepexoja.
[ToynpoBoAHUKOBBIE TIPUOOPBI. DIEKTPUYECKH TOK B pacTBOpax M paciuiaBax
3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAST JUCCOLUALMSA. DICKTPOJINU3. DICKTPUUECKUI
TOK B razax. CaMoCTOsTEIbHBIA M HECAMOCTOSTEIbHBIN pa3psl. Moinus. [Tna3ma*
[IpakTHueckue 3aHATHS
[TpakTudeckas padbora: TeXHUYECKUE YCTPONUCTBA U MIPAKTUICCKOE
MIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKH TOKa,
AJIEKTPOHArpeBaTEIILHBIC IPUOOPHI, JIEKTPOOCBETHTEIHHBIC TPHOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN MO/, FaJIbBAaHUKA
JlabopaTopHble 3aHATHS
JlabopaTopHas pabota 6. M3ydyeHne cCMEIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaboparopHas pabota 7. 3mepeHue 31MeKTpOIBUKYIIEH CHIIBI HCTOUHHUKA TOKA 4
Y €ro BHYTPEHHET0 COMPOTHUBIICHUS
1 cemectp:
MaKCHMaJIbHAasl HArpy3Ka: 57
O0s13aTe/IbHAA HATPY3KAa: 37
Jlexknum: 25
J1a00paToOpHbIE 3AHSTHSA: 14
CamocrosiTesibHasi padoTa 20
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Tema 4.3
MarauTtHoe mo.Jie.
DJIeKTPOMArHUTHAasI
HHIYKIHUS.

Conepxanue y4eOHOro MaTepuasa:

ITocTossHHBIE MarsuThl. B3amMonelcTBHE ITOCTOSHHBIX MarHMTOB. MarHuTHoOeE
nosie. Bekrop MarHuTHOM MHAYKUUU. [IpUHIUIT CynepnO3UIMU MarHUTHBIX ITOJICH.
Jluau marHuTHOM uWHAYKIMU. KapThHa JWHUA MarHUTHOW HWHIYKIIUU TOJIS
MOCTOSIHHBIX MarHUTOB. MarHUTHOE 1MOJIE TPOBOJAHMKA C TOKOM. KapThHa nuHuiA
WHIYKIIMM MarHUTHOTO TMOJIA JJIMHHOTO MPSMOTO MPOBOJHHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O TMPOBOJHUKA, KAaTymKu ¢ TOkoM. OmbiT Opcrena. B3aumopeiicTBue
MPOBOJHUKOB ¢ TokoM. Cuiia Amnepa, ee Moayiab U Hanpasiienue. Cuna JlopeHiia,
ee MOIyJib W HampasieHue. J[BWkeHue 3apsKEHHON YacTUIbI B OJHOPOJIHOM

MarHuTHoM Tmozne. PabGora cuminbl  Jlopenma. SIBieHHME  AJIEKTPOMArHMUTHOM 0K 01
uHAyKud. [loTOK BEKTOpa MArHUTHOM WHAYKIUHU. OJIEKTPOABUXKYILAS CHIIA ) OK 02
WHIYKIUMU. 3aKOH  dJIEKTpOMarHuTHOM  umHaykuuu  @apanes. Buxpepoe OK 03
ANEKTPUUECKOE TOJie. DIEKTPOABMKYIAs CWJIa HWHIYKIUU B TIPOBOJHUKE, OK 04
JIBIOKYILIEMCSI MIOCTYMATENIbHO B OJIHOPOAHOM MarHUTHOM Tnone. [IpaBuio Jlenna. OK 05
NHAYKTUBHOCTS. SIBnenue CAMOMHIYKIIHH. DNEeKTPOABUKYIIIAS cuia OK 07
CAMOMHAYKIMU.  ODHEPruss  MAarHUTHOTO  MOJIA  KaTyIIKK C  TOKOM. K 1.2
DJIEKTPOMArHuTHOE moje* K 3.2
[IpakTHyecKue 3aHsATUS
[IpakTrueckue padoThl: M3yueHre MArHUTHOTO TOJISI KATYIIKH C TOKOM.
TexHuueckue yCTpOMCTBAa U MPAKTHUUECKOE IPUMEHEHHE: TOCTOSHHBIE
MAarHuThl, 3JEKTPOMATrHUTHI, DJIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, UHAYKIMOHHAsI I€Yb
JlabopaTopHble 3aHATHS
Jlaboparopnasi pabota 8. MccrnenoBanue AeHCTBUS MOCTOSHHOIO MarHuTa Ha 4
pPaMKy ¢ TOKOM
JlaGopaTopHas pabota 9. M3yueHue sIBICHUS DJICKTPOMAarHUTHON MHIYKITUH
CamocTosaTenbHas pabota o0yyaroluxcs: IOBTOPEHUE, 3a1a4u 4
Pa3znea 5. KosiebaHusi 1 BOJIHBI 26
Tema 5.1 Mexannueckue | Cogep:kaHue yueOHOT0o MaTepHaJia: OK 01
H YJIEKTPOMArHUTHbIE KonebarenpHast cuctema. CBOOOAHBIE MeXxaHUUYeCKUEe Konebanus. ['apMoHIUeckue 6 OK 02
KoJIe0aHus koneOanus. Ilepuon, uacrora, ammuiutyna u ¢aza kosnebanuil. [IpyxuHHBIN OK 04
MasTHHK. MaTeMaTHYeCKHil MasTHHK. YPaBHCHHE TapMOHHYECKHMX KOJICOaHMIA. OK 05
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[IpeBpamenue SHepruM TpHU TApPMOHHYECKHX KoyeOaHmsx. KoiebaTenbHbIit
KOHTYp. CBOOO/AHBIE 3IE€KTPOMArHUTHBIE KOJIEOAHUS B UAEATIBHOM KOJI€OAaTEIbHOM
KOHType. AHajOruss MeXAYy MEXaHWYeCKUMU U  DJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna TomcoHa. 3aKOH COXpPaHEHUS SHEPIMU B HJI€ATBHOM
KosebarenbHOM — KoHType. llpeacraBieHne o0  3aTyXaommMX  KOJICOaHHSX.
BeiHyXJeHHbIe ~— MexaHuueckue — KoneOaHus.  PezoHaHc.  BeIHyXIeHHbIE
JNIeKTpOMarHuTHble  KoneOanusi.  llepemensbiii  Tok.  CHHYyCOMAAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOILIEE
3Ha4YeHHE CHJIBI TOKa U HanpspkeHus. Tpancdopmarop. [IponusBoacTso, nepenada u
noTpeOJIeHUE NIEKTPUUECKON 3HEPrul. DKOJIOTHYECKUE PUCKHU ITPHU IPOU3BOJICTBE
IeKTpudecko dHepruv. KynbTypa HCIOIB30BaHMS — DJIEKTPOIHEPIMU B
HOBCEHEBHOM XKU3HU*

IIpakTHYECKHE 3aHITH

HpaKTI/I‘IeCKI/IC pa6OTbIZ HccnenoBanue 3aBUCHUMOCTHU nepuoaa MajbIX
KoJIcOaHMt I'py3a Ha HUTHU OT JJIMHBI HUTU KW MACCBHI TI'py3a. Texundeckue
YCTpOﬁCTBa " IPAKTHYICCKOC IMPHUMCHCHUC: SHeKTpI/I‘leCKI/Iﬁ 3BOHOK, I'CHCPATOP
HNCPEMECHHOI'O TOKA, JIMHHMHU SJICKTPONCpCaad

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 10. UccnenoBanue nepeMeHHOT0 TOKa B MU U3
MOCIIEIOBATEIHbHO COSIMHEHHBIX KOHICHCATOPa, KATYIIIKU M PEe3UCTOpa

Tema 5.2 Mexannueckue
H 3JIEKTPOMATHUTHBbIE
BOJIHBI

Conep:xxanue yueOHOro MmarepuaJa:

Mexanuyeckue BOJHBI, ycJoBUS pacnpoctpanenus. Ilepumon. CkopocTtb
pacnpocTpaHeHuss W JAnuHa BoyiHBL. [lomepeuHble W TPOAOJTIbHBIE BOJHEIL.
Wntepdepeniuss u nudpakuus MeXaHHYeCKUX BOJH. 3BYK. CKOpPOCTh 3BYKa.
I'pomkocths 3Byka. Bwicota ToHa. TemOp 3Byka. DIIEKTpOMarHWUTHBIC BOJIHBI.
YcnoBus H3JIYUYCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpucHTal g BCKTOPOB
E, B, v B anektpomarHuTHOM BoJiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, nosipusanus, audpaxuus, narepdepenuns. CKOpocTb
JMeKTpOMarHuTHeIX BoOJH. Illkama snexkTpoMarHUTHBIX BoOJH. [IpumeHeHue
9JICKTPOMAIrHUTHBIX BOJIH B TCXHHUKC H 6BITy. HpI/IHLII/IHBI paanuocCBiA3n U
TeneBuAeHud. Panuonokanus. DJIEKTPOMAarHUTHOE 3arpsA3HEHHE OKPYKAIOIIEH
cpeanr®

OK 07
[IK 1.2
K 3.2
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[IpakTrueckue 3aHATHS

[Ipaktnueckass pabora: TexHuueckue yCTpPOHCTBA H  TIPAKTUYECKOE
MIPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YJIbTpPa3BYKOBas JIMarHOCTHKA B
TEXHHUKE ¥ MEIULMHE, pajap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA, TeledoH,
CBU-neun

CamocTtosTeapHas padoTa 00yJaronuXxcs: MOAr0TOBKA K 3a4eTy 10 pa3aeily
«Konebanus u BOJIHBI»

Tema 5.3
Onruka

Conepxanue y4eOHOro MaTepuasa:

I'eomerprueckas onruka. IIpsmoiMHENWHOE  pacnpoCTpaHEHUE  CBETa B
onHopoaHou cpene. JIyu ceera. Todeunslii ncrouHuk csera. OTpakeHUE CBETA.
3akoHbl OTpakeHHs cBera. [locTpoeHne H300pakeHUII B IUIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3akOHbBI MpeNOMJICHHUS cBeTa. AOCONIOTHBIA IOKa3aTeib
npesnomienus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbBI yros mOJHOTO
BHYTpEeHHero otpaxeHus. Jlucnepcusi cBera. ClOXHBIM cocTaB 0Oenoro cera.
[Ber. CoOuparomue u paccenBaromue JauH3bl. ToHkass nuH3a. PDOKycHOE
paccTosiHHe M OITHYecKas cwia TOHKOH nmH3bl. IlocTpoeHune nzobpaxeHuil B
COOMpAIONIMX W paccerBaroUINX JUH3aX. PopMyrna TOHKOHM JMH3BI. YBETUYEHHE,
naBaemoe nuH30M. IIpenensl npUMEHHMMOCTH T€OMETPUYECKON ONTHUKH. BoaHOBas
orntuka. Matepdepenmus ceera. KorepeHTHbIC HCTOYHUKH. Y CIIOBUS HAOJIOICHUS
MaKCUMyMOB 1 MUHMMYMOB B HHT€P(HEPEHIIMOHHON KapTHHE OT JBYX CUH(a3HBIX
KOT€PEHTHBIX HCTOYHHMKOB. Jludpakuus cBera. [udpakumoHHas pereTka.
VYcnoBue HaOMIOEHNS INIABHBIX MAKCUMYMOB IIPH MaJJeHUH MOHOXPOMATHUECKOTO
cBeTa Ha AU(MPaKIUOHHYIO pemeTky. ITonsipusamnus ceeta*

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padotsl: Habmonenne aucnepcun ceera. TexHndyeckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, oToarnmnapar,

MIPOEKLMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA,

T(paKIMOHHAs pelIeTKa, MOJIIPOU I, TeJIECKOI

JlaGopaTopHble 3aHATHS

JlaboparopHas pab6ota 11. Onpenenenne nmoka3aTens MPeIOMIICHUS CTEKIIa
JlaGopatopHas pabota 12. MccaegoBanne CBONCTB H300paKeHUN B JIMH3aX
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| CamocTosTelIbHas padoTa 00yJaromKXCcsl: YUeOHHK, 3a0a49i 4
Pa3nen 6. OCHOBBI cielIHAJIbHOH TEOPHH OTHOCHTEJILHOCTH 3
Tema 6.1 Conepxxanue y4eOHOro MaTepuasa:
OcHOBBI TEOpUU ['paHuibl TPUMEHUMOCTH KJlacCHYecKoM MexaHukH. lloctynaTel crnenuanbHOU OK 01
OTHOCUTEJIbHOCTH TCOPHUHU OTHOCHUTECIILHOCTH: MHBAPHUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BAaKyyMe, 0K 02
INPUHIUI OTHOCHUTEJIBHOCTU JiHIITEeHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 1 OK 04
3amemiienne BpEMCHH W  COKpalllCHUE  JIJIMHBI. 3Hepr1/1$[ M HUMIIyJIbC OK 05
pensITUBUCTCKOW 4acTulbl. CBA3b Maccbl C DJHEpPrued HM  UMITYJIbCOM OK 07
PEISITHBUCTCKON YaCTHIIBI. DHEPTHSI IIOKOSI CBOOOTHOM YaCTHITBI
CamocrosiTensHas paboTa 00yJaromuxcs: yaeOHUK, 3a1a9u 2
Pasznen 7. KBanToBas pu3uka 12
Tema 7.1 Conepxanue y4eOHOro MaTepuasa:
DJIeMeHTbl KBAHTOBOM ®oronsl. ®opmyna Ilnanka cBg3u SHEpruu GOTOHA C €ro 4acTOTOW. DHEPrus u
ONTHKH umnynsc (orona. OtkpeiTHe U wuccienoBanue ¢oroddpdexra. Omnbitel A.l.
CroneroBa. 3akonbl (orodddekra. YpaBuenue DiHmTelHA s hoTodddekTa. 2
"Kpacnas rpanuna" ¢orosaddexra. aBnenue cera. Ombitel [1.H. JleGenesa.
XUMUYECKOE JEWCTBUE CBETA. TEXHUYECKHE YCTPOMCTBA M MPAKTUYECKOE
npuMeHeHue: (OoToIeMeHT, (OTOAATYNK, COTHEUHas OaTtapesi, CBeTOAHO/
Tema 7.2 Conepxanue y4eOHOro MaTepuasa: OK 01
CrtpoeHue atoma Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuUro -uyacTuil. OK 02
Ilnanerapnas moxenbs aroma. Iloctynmatel bopa. M3nyueHue M mMOIIOLIEHUE OK 04
¢$bOoTOHOB TpU TepexoJe aToMa C OJHOTO YPOBHSI DHEPrHH Ha ApYyroil. Bumsl OK 05
criekTpoB. CHeKTp ypOBHEM SHEpPruM aromMa BOAOpOJa. BOJHOBBIE CBOMCTBa OK 07
yactull. Bonubl ne bpoiinsa. KopnyckynsipHo-BoiaHOBOM Ayanu3Mm. CIOHTaHHOE U 4
BBIHYXICHHOE H3iTy4eHue. J{nudpakius 3JIeKTPOHOB B KPUCTAIUIAX. Y CTPOHCTBO U
npUHLUI PaboTHI 1a3epa. TexHuueckue yCcTpoiicTBa U MPaKTUIeCKoe MPUMEHEHHE:
CIIEKTPAJbHBIN aHaJIN3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBINH KOMITBIOTED
[IpakTrueckue 3aHATHs
[TpakTrueckas padota: HabmrogeHne IMHEHYATOTO CIIEKTpa
Tema 7.3 Conepxanue y4eOHOr0 MaTepuasa: 4

ATOMHOE S1IPO

OKCIIEPUMEHTHI,  JTOKA3bIBAIOIIUE CIOXKHOCTh  CTpoeHUsi siapa. OTKpbITHE

47




paguoakTuBHOCTH.  OmbiTel  Pesepdopma 1Mo OmpeneieHH:0  cocTaBa
paanoakTuBHOTO wu3myuyeHus. CBoiictBa anbda-, Oera-, TraMMa-U3Ty4YEHUS.
BnustHue paavoakTUBHOCTH Ha JKHMBBIE OpraHu3Mbl. OTKpBITHE TNPOTOHA W
HerTpona. Hyknonnas wogens snapa [elizeHOepra-lBanenko. 3apsnm sapa.
MaccoBoe uncio siapa. zotonsl. Anbga-pacnan. DIEeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-uznyuenue. 3aKOH paJiMOAKTUBHOTO pacmajia. JHEprus CBsI3U
HYKJIOHOB B sjpe. Snmepnble cuibl. [ledekt maccel smapa. SnepHble peakiium.
Henenue u cunres saep. SAnepHsiii peaktop. TepmosinepHblii cunTes. [Ipodnemsl u
MEPCHEKTUBBl  SJAEPHOM  HHEPreTUKU. DKOJOTMYECKHE AaCMEeKThl  SIACpPHOMU
SHEPreTHKU. OJJeMEHTapHble 4YacTUlbl. OTKphITHE MO3UTpOHA. MeTosl
HAOMIOJICHUST ¥ PETUCTPAlMd DJIEMEHTapHbIX dYactuil. DyHaamMeHTaIbHBbIC
B3auMoeiicTBusi. EqMHCTBO (hnu3nueckoil KapTUHbI MUpa

IIpakTHYECKHE 3aHITH

[Mpaktrueckue pabotel: McciaemoBaHue TPEeKOB dacTUl[ (MO TOTOBBIM
dororpadusm).

TexHuveckue ycTpoicTBa M MPAKTHYECKOS MPUMCHEHHE; JI03UMETp, Kamepa
Buiibcona, siICpHBIN peakTop, aToMHas 6oM0Oa

CamocTtosaTenpHas pabota o0ydaromuxcs: y4eOHUK, 3aa4u 2
Pa3nen 8. Di1ieMeHTHbI ACTPOHOMMH U ACTPOPU3HKH 34
Tema 8.1 Coaepxanue yueOHOro MaTepuasa:
DJ1eMeHTBbI ACTPOHOMUH DTamnbl pa3BUTHsI aCTpOHOMUH. [IpUKiTaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
U acTPOPU3NKHN actpoHomuu. Buj 3Be3nHoro Heba. Co3Be3nus, ipKUe 3BE3/IbI, TUIAHETHI, UX OK 01
BUANMOE ABWKeHue. ConHeuHas cucteMa. [lnmanersl 3eMHoOM rpynmnbl. [1aneTsi- OK 02
rurantel. Maneie Tena Comneunoit cucremsl. Comaie, porocdepa u atmocdepa. OK 03
CosiHeuHast akTUBHOCTh. IcTounuk sHeprun CoJiHIIa U 3B€3/1. 3BE3/bI, HX OK 05
OCHOBHBIE XapaKTepUCTUKU. [lnarpamMma "crieKTpaabHbIi KJIacc - CBETUMOCTD . 2 OK 07
3Be3 bl IIaBHOM OCIEN0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTD'" JUIS K 1.2
3BE3]1 [NIABHOM mocieaoBaTelibHOCTU. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHbIE K 3' 5

MPEJCTABICHUS O TPOUCXOKIACHUH U 3BOIOLMKM COTHIA U 3B€3/. DTallbl KU3HU
3Be3. Mneunslii [1yTs - Hama ["anaktuka. CnupanbHast cTpykrypa ["anakTuku,
pacnpeneneHue 3Be3, raza u neuid. [lonoxenue u npmxenne CoyHIa B
lamaktuke. Tunbl ragakTuk. Inockas u chepudeckas moacucTeMbl [ alaKTHKH.
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Papnoranaktuku u kBazapsl. UepHble ABIPHI B sIpax rajlakTUK. BeeneHHasl.
Pacmmpenue Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopust
Bonbiroro B3peiBa. PenukroBoe nznyuenue. MacmraOHast CTpykTypa BeeneHHO.
Mertaranaktuka. Heperiennsie mpo0aemMbl acCTpOHOMUU

JlaGopaTopHble 3aHATHS

JlaGopatopnass pabora 13.

Ha6J’IIOI[eHI/I$I HCBOOPY>KCHHBIM  TJIa30OM C

HCIIOJIb30BAHHUEM KOMIIBIOTCPHBIX npnnomeﬂnﬁ AJI OMPEACIICHUA TMOJIOXKCHUS 2
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
noJaymapus U ApKHEC 3BE30bI
IIpoMexxyTOUHasi aTTecTaIUsA (9K3aMCH) 30
II cemecTp:
MaKCMMAJIbHAsl HATPY3Ka: 87
00s13aTejIbHASI HATPY3Ka: 43
Jlekuuu: 29
J1a0opaTopHble padoThI: 12
CamocrosiTesibHas padoTa: 14
ITpoMesKyTOUHAS aTTeCTAIMS: 30
3aron:
MaKCHMAJILHAsl HATPY3KAa: 144
O0s13aTebHASL Harpy3Ka: 80
Jleknuu: 54
JlabopaTopHblie padoThI: 26
CamocrosiTesibHas padora: 34
IIpoMe:kyTOUYHASI aTTeCTAIUSA: 30

*
IIpogheccuonanvro opueHmupoganHvle 21emMeHmbl
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOU JUCIHUILIVHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTepHAJIbHO-TEXHUYECKOMY

odecneyeHHn 1o

B cootBerctBun ¢ TtpedoBanusimu PI'OC COO k wmarepHabHO-
TEXHUYECKOMY OOECHEeUEeHHI0 Y4eOHOro mpoiecca 0a30Bblid ypOBEHb Kypca (DU3HKHU
Ha ypPOBHE CPEAHEro 00111ero o0pa3oBaHus JIOKEH U3y4aThCs B YCIOBUSIX KaOMHETa
GU3MKN WM B YCJIOBHSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-
Hay4yHOro Hukia. B xabuHeTe (DU3MKU NOKHO OBITh HEOOXOAMMOE J1TabOopaTOpHOE
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
TEMaTHYECKHUX KOMILIEKTOB u o0ecreunBaeTcs.

B pacuére ogHOro KOMIUieKTa Ha ABYX oOydarommuxcsa. Temarnueckue

KOMILJIEKTBl  JIaDOpAaTOpHOro  OOOpYNOBAaHMSI JIOJKHBI  OBITh  MOCTPOECHBI  Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE U(POBBIX JT1abOpaTOpuil.

O6opynoBaHue yueOHOTO KaOMHETa:

- IOCA/I0YHbIE MECTA IO KOJIMYECTBY O0YUaIOLINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJIsIAHbIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHus JJI IPOBEPOYHBIX paboT;

- mpo(peccroHaIbHO OPUEHTUPOBAHHbBIE 3aJaHMS;

- MaTepuasbl 3K3aMeHa.

TexHuueckue cpeacTBa 00yyeHus:

- IEPCOHAJIbHBIN KOMITBIOTED € JTULEH3MOHHBIM MPOrPaMMHBIM 00€CIIEUEHHUEM;

- IPOEKTOP € HIKPAHOM.

- 3anbl (OMONMOTEKa, YWTANbHBIM 3al1 C BBIXOAOM B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh UHTEPHET).

[TpuMepHBIii IepeueHb JEMOHCTPAIIMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHHMS
g poBas tabopatopus Mo PU3MKE AJIs MIPETO1aBaTEeNs;

nudposas JabopaTopus 1Mo GU3MKe 1 00yUaromerocs,

BECHI TEXHUUYECKHE C PA3HOBECAMH,

KOMIIJIEKT JJIs1 JTAOOPaTOPHOTO MPAKTUKyMa TI0 ONITHKE;

KOMIIJIEKT JJIs1 JTAOOPAaTOPHOTO MPAKTHKyMa TI0 MEXaHUKE;

KOMITJIEKT JiJIsi JaOOpaTOPHOTO MPaKTUKyMa 10 MOJEKYJISpHOU (Pu3nke
U TEPMOINHAMUKH;
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7.  KOMIUIEKT nJisi JabopaTOpHOTO TPAKTUKyMa IO  DJIEKTPUYECTBY
(c reneparopom);

8. KOMIUJIEKT JUJII W3Y4YeHHUS BO30OHOBIISIEMBIX HCTOYHHUKOB DJHEPTUU
(CoTHEUHOM, BETPOBOM SHEPruH, OHO-, MEXAaHHYSCKOM M TEPMODJICKTPUICCKOM
SHEPreTUKH);

9 aMIiepMeTp J1a00OpaTOPHBIiA;

10.  BoabTMETp J1aOOPATOPHBIN;

11. komopumerp ¢ HAOOPOM KaJTOPUMETPUUECKUX TEI;

12.  tepmomeTp 1aOOpPATOPHBIIA;

13. kxoMIuieKT  JyIi ~ WU3YyYEHUS ~ OCHOB  MEXaHWKH,  ITHEBMATHUKHU
Y BO30OHOBIIIEMBIX UICTOYHUKOB SHEPIHH;

14. Gapomerp-aHepou;

15. OJIOK mUTaHUS PeryJIUpPyEMBbI;

16. BebG-kamepa Ha MOJABUKHOM IITATUBE;

17. Bumeokamepa st pabOTHI C ONTHYECKUMU TPHOOpaMH;

18. reHepatop 3ByKOBOM;

19. rurpomerp (ICUXpPOMETP);

20. rpy3 HAOOPHBIN;

21. n1uHAMOMETpP AEMOHCTPAIMOHHBIN;

22.  KOMIUIEKT NOCY bl JEMOHCTPALIMOHHOM C MTPUHAJIEKHOCTSIMHY;

23.  MaHOMETp KUAKOCTHOU JEMOHCTPAIIMOHHBIN;

24. MeTp AEMOHCTPALUOHHBIN;

25.  MHKPOCKON JAEMOHCTPAIlMOHHBIH;

26. HaAcOC BaKyyMHbIF KOMOBCKOTIO;

27.  CTOJWK IOJBEMHBIN;

28.  1ITaTUB JEMOHCTPAIIMOHHBIN (U3UUYECKUM;

29.  BIEKTPOIUIUTKA;

30. HabOp JIEMOHCTPAIIMOHHBIN 110 MEXaHUUCCKUM SIBIICHUSM;

31. Habop nEeMOHCTPAIMOHHBIN MO JUHAMUKE BPAIIATEILHOTO IBHKCHHUS;

32. HaOOp JEMOHCTPAIIMOHHBINA IT0 MEXaHHYECCKUM KOJICOAHHSIM;

33. Habop AEMOHCTPAIMOHHKIN BOJIHOBHIX SIBICHHIA;

34. BeHEpKO apXHUMEna;

35. MasTHHUK MakKCBeJJIa;

36. HaAOOp Ten paBHOTO 0OBEMA;

37. Habop Tea paBHOW MacChl;

38.  mpubop I AEMOHCTpAIIUU aTMOC(EPHOTO TaBICHUS;

39. npu3Ma, HAKJIOHSIOIIASICSA C OTBECOM;

40. pblyar JEMOHCTPAIIMOHHBIN;

41. cocynpl COOOIIAIOITNECS;

42. cTakaH OTJIMBHOM JE€MOHCTPAIIMOHHBIN;

43. TpyOKa HPIOTOHA;

44. map nackais;

45. wHabop JEMOHCTPAlIMOHHBIM IO MOJEKYJSIPHOH (U3UKE M TETUIOBBIM
SIBJICHUSIM;
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Ha0Op JEMOHCTPAIMOHHBIN 110 Ta30BBIM 3aKOHAM;

Ha0Op KamWIJISIPOB;

TpyOKa JiJ1si AEMOHCTPAIIMK KOHBEKIIUU B KUIKOCTH;

[AJIUHAPHI CBUHIIOBBIE CO CTPYTOM;

1ap ¢ KOJBIOM;

BBICOKOBOJIBTHBIN UCTOYHHK;

reHepaTop BaH-Ae-rpaada;

TO03UMETD;

KaMEPTOHBI Ha PE30HAHCHBIX SAMIUKAX;

KOMILJIEKT MPUOOPOB W MPHHAIICKHOCTEH JJIs JEMOHCTpPAIIMA CBOWMCTB

QJICKTPOMATI'HUTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60p0B L U3YUYCHHUA - IIPUHOMUIIOB  paduoIlpucMa

" paguoIICpcaain,

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.

KOMIUJIEKT ITPOBO/JIOB;
MarHuT JyrooOpa3HbIii;

MAarHuT NOJOCOBOW JEMOHCTPAIIMOHHBIN;

MallliHa 3JeKTpodopHasi;

MASITHHUK 3JIEKTPOCTATUYECKHIM;

Ha0Op MO U3YUYEHUIO MATHUTHOTO TOJISI 3€MJIH;

Ha0Op IEMOHCTPALIMOHHBIN IO MATHUTHOMY TOJIIO0 KOJIBIIEBBIX TOKOB;
Ha0Op IEMOHCTPAILIMOHHBIN MO MOJYIPOBOIHUKAM;

Ha0Op IEMOHCTPALIMOHHBIN 1O MOCTOSHHOMY TOKY;

Ha0Op IEMOHCTPALIMOHHBIN 10 AIEKTPUUECKOMY TOKY B BaKyyMe;
HA0Op IEMOHCTPAIMOHHBIN MO YJIEKTPOAUHAMUKE;

HAOOp I IEMOHCTPAIIMA MATHUTHBIX TMOJIEH;

HAOOp I IEMOHCTPALIUU JICKTPUUECKUX TOJIECH;
TpaHchopMaTop yUeOHBIN;

MajJoyvKa CTEKJISTHHAS,

maJiouyKa 300HUTOBAS;

puOop JICHIIA;

CTPEJIKM MarHUTHBIE HA IITATUBAX;

CYJITaH 3JIEKTPOCTATUYECKHI;

ITATUBBI U30JIMPYIOLIUE;

AIIEKTPOMArHUT pa300pPHHBIii;

Ha0Op AEMOHCTPALMOHHBIN 110 TEOMETPUUYECKOM OINTHUKE;

HAOOp JIEMOHCTPALMOHHBIN 110 BOJIHOBOM OINTHKE;

CHEKTPOCKOI IBYXTPYOHBIIA;

HA0Op CHEKTPANbHBIX TPYOOK C HCTOYHUKOM ITUTAHUS;

yCTaHOBKa Jyist u3ydeHust pororpdexra;

Ha0Op JIEMOHCTPAIIMOHHBIN 11O IMTOCTOSIHHOM TIJIaHKa,;

KOMIUJIEKT HarJISITHBIX TIOCOOMH /711 TOCTOSTHHOTO UCTIOh30BaHNUS;
KOMIIJIEKT MTOPTPETOB AJ11 0OpMIICHUS KAaOWHETA;

KOMIUIEKT JEMOHCTPAIMOHHBIX YU€OHBIX TaOJIHII.
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[IpumepHBIl TIEpeUeHb JAEMOHCTPAIMOHHOTO U JIA0OPAaTOPHOTO 000PYI0BaHUSA
HOCHUT PEKOMEHAATEIIbHBIN XapaKTEP.

[Ipy Hanmuuuu HEOOXOAUMOTO O0OpYIOBaHUSA 3aHATUSA 1O  (U3UKE
B HEKOTOPBIX CIydasX MOTYT MPOBOJUTHCS B HMMEIOIIUXCA B 00pa30oBaTENIbHOM
OpraHU3allid MaCTEPCKUX WIIU J1a0OpaTOPUSIX.

3.2 UudopmannoHHoe odecnieyeHne 00yueHust

Ilepeyenr wucHoOJb3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JTOTOJTHUTEJIbHOM JIUTEPATYPbI
OcCHOBHBIE HCTOYHUKH:

1. Mskumes, I'. SI. ®usuka: 10-i k1acc: 6a30BbIN U yTIyOJIEHHBIN YPOBHH : yUEOHHUK
/ T. 4. Msakumes, b. b. byxosues, H. H. Corckuii ; nmon penmakiueir H. A.
[TapdentbeBoii. — 10-e u3z., crep. — Mocksa : IIpocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkct : 35eKTpoHHBIN // JlaHb : AIEKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/335051

2. Mskumes, I'. 5. ®usuka: 11-if knacc: 6a30Bblii U yrayOaEHHBINA YPOBHH : YYEOHUK
/ T'. 5. Msakumes, b. b. byxosues, B. M. Yapyrun ; mox penmakmmeir H. A.
[TapdentbeBoii. — 11-e u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — TekcT : 35eKTpOHHBIN // JlaHb : 3IEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/335054

JlonoiHUTE IbHbIE HCTOYHUKMU:

1. KacpsnoB, B. A. ®usuka: 10-i kmacc: yriry0iaEHHBIN YpoBeHb : yueOHUK / B. A.
KacpsanoB. — 11-e u3n., crep. — Mocksa : I[Ipocsemenue, 2023. — 480 ¢. — ISBN
978-5-09-103621-3. — Tekcrt : 3nekTpoHHBIN // JlaHb : 3IE€KTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/334853

2. KacwsinoB, B. A. ®uszuka: 11-i1 kiacc: yriyOn€HHbIN ypoBeHb : yueOHUk / B. A.
KacpsinoB. — 11-e u3na., crep. — Mocksa : IIpocBemenune, 2023. — 493 ¢c. —
ISBN 978-5-09-103622-0. — TekcT : 31ekTpoHHbIH // JlaHb : 3JIE€KTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/334877

3. PoraueB, H. M. ®usuka. Y4eOHBIH Kypc I cpeaHero mnpodecCuoHAIbHOTO
obOpazoBaHnus : yuebHoe nocodue s cro / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — TekcT : anekTpoHHbIH // JlaHb : AIEKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/403874 . — Pexxum pocrtyma: 1jisi aBTOPHS3.
MIOJIb30BATEIIEH.

4. JlorBunenko, O.B. ®usuka + ellpunoxenue : yueonuk / Jlorsunenko O.B. —
MockBa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.:

https://book.ru/book/929950. — TekcT : 3neKTpOHHBIN. (DIEKTPOHHOE U3/IAHUE).
5. Jlorsunenko O.B. ®usuka. [Ipaktukym : yaebHoe nocodue / Jlorsunenko O.B. —

MockBa : KuoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL.:

https://book.ru/book/944582. — TeKCT : 2JIEKTPOHHBIH.

Ilepeyens UHTEpHET-pECypCoOB:
1. bank 3aJIaHUuN PISA EHI - Pexum JIOCTyma:
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https://e.lanbook.com/book/335051
https://e.lanbook.com/book/335054
https://e.lanbook.com/book/334853
https://e.lanbook.com/book/334877

http://www.mobuschool.02edu.ru >...PISA...estestvennonauchnaya.../;

2. Enunas kosuteknus IUQPPOBEIX 00pa30BaTeIbHBIX PecypcoB. - PexxuMm mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

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

4. OrtkpeiTass ¢usuka. - Pexum pocryma: http://www.physics.ru/courses/
op25part2/design/index.htm;

[Tnatdopma AKnacc - Pexxum moctyma: http://www. yaklass.ru;

Poccuiickas anektponHas mkona - Pexxum goctyna: http://www.resh.edu.ru/;
®wusuka.ir. - Pexxum nocrtyma: http://www.fizika.ru;

OUIIN (BIIP 11 knacc) - Pexxum goctyna: http://www.fipi.ru /;

DOneKkTpoHHBIN yueOHuk - Pesxxum noctyma: http:// www.physbook.ru/.
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4. KOHTPOJIb 1 OOEHKA PE3YJIBTATOB OCBOEHUSA JUCLHUIIJINHbI

Kontpoibr u omeHka pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTenbHOM
JTUCUUIUIMHBI PACKPBIBAIOTCS YEPE3 AUCIHUIIMHAPHBIE PE3YJIbTaThl, HAMPABICHHBIE HA
dbopmupoBaHre OO0mMMX © NPOPECCHOHATBHBIX KOMIIETCHIIUHM 1O  pasfenam

1 TeMaM CoJiepKaHus yueOHOro MaTtepuaia.

Kox n HaumenoBanue
(hOpMHUPYEMBIX KOMIIETCHIIHM

Pa3zgen/Tema

THI OIIEHOYHEIX
MEPOIPUITUN

OK 01. Beibupats criocoOb1
penieHus 3a1a4
poheCCHOHATLHOMN IeATEIIbHOCTH
MNPUMCHHUTCIILHO K pa3JIMYHbIM
KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszpen 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
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c?

YCTHBIN OMpPOC;

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJn3a U UHTEPIPETANI
uHpopMauu
1 WHPOPMAIIMOHHBIE TEXHOJIOTHH
JUUIS1 BBITIOJTHEHUS 3a]1a4
po¢eCCHOHAITBHON IEATETLHOCTH

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

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

Pa3nen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

(bpoHTaIBHBIN ONPOC;
KOHTPOJIbHAsI paboTa;
HaOII0IeHNE 32

BBITTOJTHEHUEM
ITabopaTOPHBIX PadoT;

OK 03. [lmanupoBath
1 peaTn30BbIBATh COOCTBEHHOE
npo¢eCCuOHAIBHOE
Y JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKY IO
JIESITEIIbHOCTD
B npodeccuoHanbHOM cdepe,
UCTIONTb30BATh 3HAHUS
0 MPaBOBOW U (PMHAHCOBOM
IPaMOTHOCTH B Pa3InIHBIX
KU3HCHHBIX CHTYaIUsIX

Pa3zngen 1. Tema 1.1

Paszgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3
Pasnen 8 Tema 8.1
ITo/c

MpaKTUYeCKHUEe pabOThI
pelieHue
Ka4eCTBEHHBIX

M pacueTHBIX 3a/1a4);
TECTUPOBAHHE;

penieHue Kenc-3aaay;

BBITIOJTHCHHEC

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATh M pabOTaTh
B KOJUIEKTHBE U KOMaH e

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

Pasnen 4. Temn1 4.1.,4.2.,4.3

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

Paznen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

MPAKTUYECKHUX 3aJaHUN
npodeccruonanTbHON
HAIPaBJICHHOCTH;

BBINIOJIHEHUE 3aJaHU
MPOMEKYTOUHOMU
aTTeCTaAIlNN

OK 05. Ocy1iecTBIsTh YCTHYIO
U TUCHbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COIUAIILHOTO
U KyJIbTYPHOTO KOHTEKCTa

Pa3zgen 1. Tema 1.1

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

Paznen 4. Temn1 4.1.,4.2.,4.3

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

Pasnen 6. Tema 6.1
Pazpgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

8 IIpodheccroHanbHO OPHEHTHPOBAHHOE COJIEPKaHUE (COEPKAHUE IPUKIIAIHOTO MOJIYJIS).
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ITo/c

OK 07. ConeicTBOBaThL
COXpaHEHUIO OKPYKarolIeh Cpeibl,
pecypcocOEpekeHHIO, MPUMEHSTh

3HaHKU 00 U3MEHEHUH KJIMMAaTa,
MIPUHITUIIEI OEPEHKITHBOTO
IPOU3BOJICTBA, 3P(PEKTUBHO
JICUCTBOBATH B UPE3BbIUANHBIX
CHUTYaIUSIX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paspgen 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
Pasnen 8 Tema 8.1
ITo/c

1IK...
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