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k OII CIIO no mpodeccun

08.01.29 Mactep 1o peMOHTY U 00CITYKHBaHHUIO
HWHXXCHCPHBIX CUCTCM KUJIMITHO-KOMMYHAJIBHOT'O XO3SHCTBA

PABOYAS ITIPOTPAMMA YYEBHOM JUCIHUATIIMHBI

00]ly. 11 ®U3UKA

Kpacnoropck, 2025 r.



Pabouas mporpamma pa3paboTraHa Ha ocHoBe TpeOoBanuil denepasbHOr0 rocynapcTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa CpPEIHEro oOImero oOpa30BaHUS YTBEPKACHHOTO IPUKA30M
MunucrepcTBa oOpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne 413 (B
neicTByromeit pemakiun), denepanbHOil 00pa3oBaTENbHON MPOrpPaMMbI CPEIHETO OOIIEro
o0pasoBaHus, YTBEPKICHHON nprKa3zoM Munnpocsemenus: Poccun ot 18 mas 2023r. Ne 371, ¢
yueTroMm TpeboBanuii DeneparbHOro TOCyIapCTBEHHOTO 00pa30BaTeLHOTO CTaHAApTa CPEIHETO
npodeccuoHaibHOr0  oOpa3oBanus mo mnpodeccun 08.01.29 Macrep 10 PpEeMOHTY U
00CITYy)KMBAaHUIO MHKEHEPHBIX CHUCTEM >KUIUITHO-KOMMYHAJIBHOTO XO3SIICTBA, YTBEP)KICHHOIO
npukazoM Munnpocsemenuss Poccun Ne 1003 ot 18.11.2022 r., mpuMepHON NporpamMmsbl
0011e00pa3oBaTeIbHON YUCOHOW AUCHUIUIMHBI «DU3MKa», peKOMeHI0BaHHON dDenepalbHbIM
TOCYIapCTBEHHBIM  OIO/DKETHBIM ~ OOpa30BATENbHBIM  YYPEXKICHUEM  JOMOJHUTEIHHOTO
npodeccuonansHoro odpazoBanus «MHCTUTYT pa3BUTUS MPO(ECCHOHATBEHOTO OO0Pa30BAHUS
(®I'bOY IO «MPIIO») B kayecTBe MPUMEPHON MPOTPAMMBI C y4ETOM MPOdhecCHOHATBLHOMI
HAIPAaBJIEHHOCTH MIPOrPAMM CPEIHEro MpoQecCHOHAIbHOI0 00pa3oBaHus, pealn3yeMbIX Ha 0aze
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHHEM CPEIHEr0 00IIero 00pa3oBaHuUs.

Opranu3zanus-pa3padoTyuk: rOCyJapCTBEHHOE O0JKETHOE npodeccuoHaIbHOe
oOpa3zoBaTenbHOe yupexaeHne MockoBckoii obmact «KpacHOTOPCKUN KOJIEIE.

Pa3zpadorunk: CwmepmoBa T.B., mpemnomaBarens BbICIICH KBaTH(PUKAIMOHHON KaTeropuu
I'BIIOY MO «KpacHoropckuit KoJuiemx»

PACCMOTPEHA U PEKOMEHIOBAHA OJOBPEHA U YTBEPXKXJEHA

Ha 3aceganun MeTOUYECKOTO O6’I)G)II/IH6HI/ISI Hay‘-IHO-MCTO,I[I/I‘-ICCKI/IM coBetom [ BIIOY
I'BITOY MO «KpacHOropckuii Kouieax» MO «KpacHOropckmii KOJUIeK»

ot 16.04.2025 r. [TpoTokomn Ne 1 ot 18.04.2025 ITpoTokon Ne 1
ITenarornueckum coserom I'IIOY MO IIpuka3 nupexTopa KouleaKa
«KpacHoropckuii Koyiemx» ot 25.04.2025 r. Ne 811/1

ot 17.04.2025r. ITpoTtokomn Ne 2
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1. O0mas xapakTepucTHKA pado4yeil MporpaMmbl 0011e00pa30BaTebHON JUCIHUILIUHBI
«Duzuka»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

OoOmeobpa3oBarenbHas aucuuminHa «DPu3nka» sABIsETCs 00SM3aTENbHOW  YaCThIO
o0mieoOpa3oBarebHOTO UKIa odpazoBarenbHOi mporpammel CI1O B cootBerctBun ¢ PI'OC 1o
npodeccuu 08.01.29 Macrep o peMOHTY U OOCITY’)KMBAHHIO WHKCHEPHBIX CHCTEM KUIJIHIIHO-
KOMMYHAJIbHOTO XO3siCTBaHa 0a3e OCHOBHOTO O0IEro oOpa3oBaHUs C MOIYYEHHUEM CPEIHETrO
obmrero obpaszoBanus (COQO). O6meobpa3oBareabHas qucuuivinHa «Pu3nka» H3yd4aercs Ha
YIITYOJICHHOM YPOBHE.

1.2. llenu u ni1aHUpyeMble pe3yJbTAThl 0CBOEHHS IMCHHMIIJIMHbI:

1.2.1. Henuo01meoo6pa3oBaTeibHOM JUCIUIJIMHBI

Conepsxkanue mporpaMMmbl 00111€00pa30BaTEIbHOM NUCIMIUIMHBI DU3KMKaA HANIPaBICHO HA
JOCTHKEHUE CIETYIONNX [Eee:

* (QopmHupoBaHME HWHTEpPEca W CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY H3yYCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

* pa3BUTHE TPEICTABICHUH O HAYYHOM METOJe TO3HaHus U (OPMHUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

* ($opMHPOBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yibTaTa H3yuyeHUsI OCHOB CTPOCHHUS
MaTepuu U GyHAaAMEHTATBHBIX 3aKOHOB (PH3HKH;

* (QopmHupoBaHNE YMEHUN OOBSCHATH SBICHHS C MCIIOJIB30BAaHUEM (PH3UUECCKUX 3HAHUM
¥ HayYHBIX JIOKa3aTeIIbCTB;

* (QopmMHpOBaHUE MPEICTABICHUA O PO (U3UKHU JUIS PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHne 3TuX Ieneil o0ecrneynBaeTcsi pelieHHeM CIeAYIOIIMX 3ajad B Ipoliecce
U3ydeHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

* npuoOpeTeHHe CUCTEeMbl 3HaHUM 00 o0ImMX (PU3NYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PH3HUKY, dJEKTPOJINHAMHKY, KBAHTOBYIO (DU3HKY
U DJIEMEHTHI aCTPOPU3HKH;

* (QopMHpOBaHWE YMEHHH MPHUMEHSITh TEOPETHUYECKHE 3HAHUS IS OOBICHEHHUS
(GU3NUeCKUX SIBICHUA B MPHUPOJE M JUIS MPHHATUS NPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM
KH3HU;

* OCBOCHHE CIOCOOOB pEIIEHUS PA3MUYHBIX 3a7ad C SIBHO 3aJaHHON (U3NUECKOil
MOJIENIBIO, 3ajJlad, IOJPa3syMEBAIOIIUX CaMOCTOSATENIIbHOE CcO3JaHue (DU3MYECKOW MOJeNH,
COOTBETCTBYIOIIEH YCIOBHAM 3a]1auH;

* TMOHUMaHUEe (U3MYECKUX OCHOB M NMPUHIUIIOB JACUCTBUS TEXHHUUYECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

* OBJAJICHHE METOJAMH CaMOCTOSITEJIPHOTO TUIAHMPOBAHUS W TPOBENCHUS (PU3NICCKUX
OKCTIEPUMEHTOB, aHallM3a M WHTEpIpeTalni WHQPOPMANUHU, ONpEACTICHUsS IOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yiIbTara;

* CO3[aHME YCJIOBMM JUIS pa3BUTHSI YMEHHI NMPOEKTHO-NUCCIIEA0BATENBCKOM, TBOPUECKOM
NeSITeTbHOCTH.



1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS 00111e00pa30BaTeJIbHOM JUCUHUIIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme komnereHuu (nanee — OK) u npodeccrnonanpubie komneTeHmu (nanee — [1K)
OI'oC CIIO B COOTHECEHMHM C JIMYHOCTHBIMH, METANPEIMETHBIMU W MPEIMETHBIMHU
pesynbTaTamMu oOydeHus 6azoBoro ypoBHs (manee — I1P6) ®I'OC COO mnpencraBieHbl B
Taduue:



Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

HJIaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUSA NIPOIrpaMMbI IO TUCHUIIIINHE

Oo0mrue

I[ncumumﬂapnme

OK 01. Beiouparnb
Croco0bI peleHust
3aja4
npogdeccuoHAIbLHOM
JAesiITeJIbHOCTH
NPUMEHUTETbHO

K pPa3jJMYHbIM
KOHTEeKCTaM

JIMYHOCTHBIE  PEe3YNIbTATHI
TPYIOBOT'O BOCITUTAHHUSA:

- TOTOBHOCTb K TpPYAY, OCO3HAHUE IIEHHOCTH MAacCTEpCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K AKTHUBHOM [EATEIbHOCTH TEXHOJIOTUYECKOM
u COLIMaTIbHON HAIPaBIEHHOCTH, CIOCOOHOCTH
WHUIUUPOBATH, IIAHUPOBATh U CAMOCTOSTEIHHO BBIIOTHSITH
TaKylo JAesITeNbHOCTD;

- UWHTepeC K pasnmuyabiM  chepam  mpodeccHoHATBEHOM
NesITeNIbHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  0OOpa3oBaHUIO
1 caMm000pa30BaHUIO HA MPOTSHKEHUU BCEl )KU3HMU;

- YMEHHE POTHO3UPOBATh HEOIArONPHUITHBIC SKOJIOTUIECKHE
MOCNEACTBHS MPEANPUHUMAEMBIX JIEHCTBUI, MPEeIOTBpaIlaTh
UX;

MeTtanpeameTHble pe3ynbTaThl JOJKHBI OTPaXKaTh:
OBnazeHre yHUBEPCATbHBIMH YYeOHBIMH TO3HABATEIbHBIMU
JEUCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENNFHO ~ (OPMYNIHUPOBATh M aKTyalU3UPOBAThH
npodieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIHMBAThH
CYUIECTBEHHBI TMPU3HAK WJIM OCHOBAaHHUS ISl CPaBHEHUS,
Kiaccupukauun U o0OOLIeHUs;  ONmpeAensiTbh  LelH
NesITeNbHOCTH, 3aJlaBaTh TMapaMeTpbl U KPUTEpUU UX
JOCTHKCHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHS B
paccMaTpUBaEMbIX — SIBICHUSX; BHOCHUTh KOPPEKTHUBHI B
JeSITeTbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIBTATOB IIETISIM,
OIICHUBATh PHCKH TOCIEACTBUI JEATEIHOCTH, Pa3BUBAThH

AOJDKHBI OTpaXaTb B 4YaCTHU

I[TIP6 1. CdopmHupoBaHHOCTH MPEACTABICHUNH O POJHU
U MecTe (PU3UKU U aCTPOHOMHMH B COBPEMEHHOW HAay4YHOU
KapTUHE MHpa, O CUCTEeMOOOpa3yroled ponu (U3MKU B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAaJ€ POCCHHCKHUX
U 3apyOeXHbIX YYEHbIX-(DM3UKOB B pa3BUTHE HAYKH;
NOHMMaHue (U3NYECKOH  CYITHOCTH  HaOII0JaeMbIX
ABJICHUM  MHMKpPOMHpAa, MakpoMHpa M  MEraMmmpa;
NOHMMAaHWE pOJIM  aCTPOHOMUM B  IPAKTHYECKOH
JEATEIIBHOCTH  4YeJOBeKa M JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHH, poiau ¢buznkn
B (opmupoBaHuM Kpyrozopa U (YHKIHOHAJIbHON
IPaMOTHOCTH Y€JOBEKa JUIsl PpEHICeHHUsS MPaKTHYECKHX
3ajad4;

I[IP6 2. CdopmupoBaHHOCT, YMEHHH pacro3HaBaTh

¢busnueckne  sBIeHHS  (MIPOLIECCHI) U OOBACHATH
WX Ha OCHOBE W3yYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  TMPSIMOJMHEWHOE  JABHKEHUE,

CBOOOJIHOE TMaJICHUE TeJ, NBM)XCHHE 10 OKPYKHOCTH,
WHEpUHs,  B3aUMOJICHCTBUE  Tell,  KojebaTenpbHOe
JIBIDKCHHE, PE30HAHC, BOJHOBOE NBIDKEeHHE; nupdy3us,
OpOYHOBCKOE JBUXKEHHE, CTPOSHHE  IKUIAKOCTEH U
TBEPIBIX TeJNl, U3MEHEHHE O0BheMa TeJ MPHU HarpeBaHUU
(OXMaXJIeHUH), TEIUIOBOE pPABHOBECHE, HCIApEHHE,
KOHJICHCAIlUsI, TUIABJICHHE, KPUCTA/UIM3AIUs, KHUIICHUE,
BJIQXHOCTh BO3/AYyXa, CBSI3b CpEIHEN KUHETHYECKOU
SHEPrUM TEIJIOBOTO JBMKEHHUS MOJIEKYJ] C abCONIOTHOM
TEMIIEpATypoOl, TOBBIIIEHUE JIaBJICHUS Tra3a NpH €ro




KpEaTUBHOE MBIIIIJICHHUE ITPH PEIICHUH KU3HECHHBIX TPOOJIeM;
0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIAACTh HAaBBIKAMU  y4eOHO-UCCIICJIOBATEILCKON |
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peLICHUS MPOOJIeM;
- BBISIBIISITD MIPUYUHHO-CIICICTBCHHBIE CBSI3H u
aKTyaJIM3UPOBATh 3aJa4y, BBIIBUTaTh THIIOTE3Y €€ PEIICHHUS,
HAaXOMUTh  ApPryMEHTHl IS  JIOKA3aTelbCTBA  CBOUX
YTBEPKICHUH, 3a/71aBaTh rapaMeTphbl
Y KPUTEPUU PEIICHHUS;

- aHaIM3MPOBATh IIOJYYCHHBIC B XOJE PCIICHHS 3aJlauu
pe3yNIbTaThl, KPUTUYECKH OIICHHBATh HX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh IIEPEHOCUTh 3HAHHWS B TIO3HABATCIIBHYI0 U
MPAKTUYECKYIO YaCTH KU3HEACATCIILHOCTH;

- yMeTh HMHTETPHPOBATh 3HAHUS W3 PA3HBIX IMPEAMETHBIX
obacTei;

- BBIIBUTAaTh HOBBIE HIEH,
MOIXOJIbI U PEIICHUS;

npeajaratb OpUTrHHAJIbHBIC

- IMPOABJIATH CII0OCOOHOCTH ux HUCITIOJIB30BaHUA B
MMO3HABATENLHOM U COI_II/IaHLHOI‘;I IIPAKTUKCE,

-IPOABIIATH CIIOCOOHOCTH Y TOTOBHOCTb K CaMOCTOATCIIBHOMY

MOMCKY  METOJOB  pEelIeHUusl  MPAaKTUYECKUX  3ajad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

-cTaBUTh W (opmMynupoBaTh  COOCTBEHHBIE  3a7a4d
B 00pa30BaTeNbHOMN IEATETHPHOCTH U JKU3HEHHBIX CUTYAIUsX;
-BBISIBJISITH MPUYHHHO-CJICICTBEHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3a7audy, BbIJBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaxOJWUTh  apryMeHThl Il JIOKAa3aTelIbCTBA  CBOUX
YTBEPKJICHU, 3a1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AHAJIIM3UPOBAThL IOJYYCHHBIC B XOAC PCHICHUA 3adadyun
pe3yibTaThl, KPUTHYCCKU OLCHUBATHL HUX JOCTOBCPHOCTD,
IIPOrHO3UpPOBATh HM3MCHCHHE B HOBBIX YCIOBHUAX; JdaBaTb

HarpeBaHUU B  3aKPBITOM COCYJle, CBS3b MEXKIY
rapaMeTpaMu COCTOSIHMSL Ta3a B H30Mpolieccax;
ANEKTPU3ALUS TElI, B3aMMO/ICHCTBHUE 3apsJioB,
HarpeBaHue IMPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHWTHAs MHIYKUUS, JIEUCTBUE
MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM U JIBHXKYIIAMCS
3apsifl, DJCKTPOMArHUTHBIE KOJeOaHWsS W BOJHBI,
MPSAMOJIMHETHOE PacClpOCTPaHEHHUE CBETa, OTPAKECHHE,
MpEJIOMIIEHUE, uHTepdHepeHIHS, nudpakius
H MOJIsIpU3aIUs CBETA, JUcTepcust CBETA;
doroatekTpudeckuii  3pQPexT, CBETOBOE JIaBIICHUE,
BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aTroMa BOAOPO/A,
€CTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

[TP6 3. BrageHue OCHOBOIOJATraOIIMMHU (PU3HUCSCKUMHU
MOHATUSAMH W BEJIMYMHAMH,  XAPaAKTEPU3YIOIIUMHU
($U3UYECKHEe TPOIECChl (CBA3AHHBIMH C MEXaHUYECKUM

JABUXKXCHHUEM, B3aI/IMOI[€I\/JICTBI/IeM TCJI, MCXaHHYCCKHMHU
KoleOaHusIMH U BOJIHAMU, ATOMHO-MOJICKYJISAPHBIM
CTPOCHUCM BC€IICCTBA, TCIIJIOBBIMA nponcccamMu;,

JJIEKTPUYECKUM U MATHUTHBIM IOJISIMH, JIEKTPUYECKUM
TOKOM, 3JIEKTPOMarHUTHBIMH KOJIEOAHUSIMU U BOJIHAMU;
ONTUYECKUMHU SBJICHUSAMH; KBAHTOBBIMU SIBICHUSAMHU,
CTPOCHHEM aToma " aTOMHOT'O anpa,
PallMOaKTUBHOCTBIO); BJIAJCHHE OCHOBOIIOJIATAIOLIMMHU
aCTPOHOMUYECKUMH MOHATHUSIMH, MTO3BOJISFOIIMMHU
XapaKTEePU30BaTh MPOLIECCHI, IIPOUCXOASIINE HA 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,
B MEXTraJlaKTUYeCKOH cpefe; ABM)KEHHE HEOSCHBIX Tel,
SBOJIIOIHIO 3B€3]T M BeelmenHoi;

I[IP6 4. BnageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TeopusiMu (3akoH BcemupHoro Tarotenus, I, II u III
3aKOHBl HBIOTOHA, 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIrUM, 3aKOH COXpPAHEHUs MMIYJbCa, MNPHUHIMI
CYyHEepIO3UIUN  CWJI, IPUHLUI  PABHOIPABHOCTHU




OLICHKY HOBBIM CHUTYyallUsiM, OIICHHBATh MPUOOPETEHHBIH
OIBIT; pa3pabaTbiBaTh IUIAH PEHICHUS MPOOJIEMBI C y4eTOM
aHaJIM3a MMEIOLIMXCS MAaTepUajJbHbIX W HEMaTepUaIbHbIX
pecypcos;

OCYILIECTBIIATH LI€JICHANPABICHHbBIN MTOMCK [IEPEHOCA CPEACTB
U cI0c000B AeMCTBUS B TPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MMO3HABATENIbHYIO
Y IPAKTHUUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

yMETh HWHTEIPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX

O6J'IaCTeI71; BbIABHUI'aTh HOBBIC nacu, npeajiaraTb
OPHUI'MHAJIBHBIC IMTOAXOAblI U PCHICHU A,
CTaBUTDb HpO6J’IeMH n 3aJa4u, AOIIYCKAaromue

AJIBTCPHATUBHLIC PCHICHUS

HHEPLHUATIBbHBIX CHUCTEM OTCUECTa, MOJICKYJISAPHO-
KHHETHUYCCKYIO TCOPUIO CTPOCHHA BEIIECTBA, I'a30BBIC
3aKOHBI, HGpBBIfI 3aKOH TCPMOANHAMUKU 3aKOH

COXpaHEHMs DJIEKTpUYECKoro 3apsijaa, 3akoH KysoHa,
3akoH Oma mJig ydacTka 1emnu, 3akoH Oma Jiist TOJIHOM
AJIEKTpUYECKON 1enu, 3akoH Jlxoyns - JleHna, 3akoH
AJIEKTPOMArHUTHOM  MHIYKIHUHU, 3aKOH  COXPAHCHHS
SHEPrUH, 3aKOH MPSMOJIMHEHHOTO PpPacHpOCTpaHEHUs
CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH TMPEITOMIICHHS
CBETA; 3aKOH COXPAHEHUS SHEPruu, 3aKOH COXpaHEHUs
HUMITYJIbCA, 3aKOH COXPAHEHHS AJIEKTPUYECKOTO 3apsfa,
3aKOH COXpaHEHHUs MacCcOBOTO 4Hcla, mocTynatsl bopa,
3aKOH pPaaIuoaKTUBHOTO pacrnana); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEpPHOCTEH Mpu aHamu3e (QU3HUYECKUX SBICHUHN
U TIPOIIECCOB;

[IP6 6. Bnanenue OCHOBHBIMM METOJAMH HAYYHOTO
MO3HAHUS, UCHONB3YEMbIMU B (HU3UKE: TPOBOJUTH
MpsIMbIE M KOCBEHHBIE U3MEPEHUsI PU3MUECKUX BEIIMYWH,
BBIOMpasi ONTUMANBHBIN CTIOCO0 U3MEPEHUS U UCTIONb3YS
WU3BECTHBIE METOJBI OLEHKHU IOTPEIIHOCTEH H3MEpPEHUH,
MPOBOANTh HCCIEAOBaHUE 3aBUCHUMOCTEH (PU3MUecKHX
BEITUYUH

C HCMOJb30BAaHUEM TMPSAMBIX HU3MEPEHHUH, OOBACHATH
MOJYYeHHBIE  PE3yJIbTAaThl, HUCMOJIB3Ysd  (PU3HUECKHE
TEOpPUH, 3aKOHbl U TOHATHUS, M JENaTb BBIBOJBI;
coOnmofarh  mpaBuia  Oe30mMacHoOro  Tpyda  Mpu
MPOBEACHUU uccIIe10BaHU I
B paMKax Yy4eOHOro DKCIepUMEHTa W  ydeOHO-
UCCJIE0BATENbCKON JICSITENIBHOCTU C HMCHOJb30BAaHUEM
U (PPOBBIX U3MEPUTEIBLHBIX YCTPONUCTB U JIAOOPATOPHOTO
obopynoBanus;  cHOPMHUPOBAHHOCTh  MPEACTABICHUN
0 MeToJax TOJy4YeHHUs] Hay4YHBIX aCTPOHOMHYECKHX
3HAHUM;




ITP6 7. ChopMupoOBaHHOCTh YMEHHsI PEIIaTh PAcUETHHIC
3aJaud C SBHO 3aJlaHHOM  (u3MYecKOl MoJenblo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M IIPHHIIUIIBI; HA OCHOBE
aHalM3a yCJOBHS 3a/Jayd  BbIOMpaTh  (UINYECKYIO
MOJIeJIb, BBIICIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pellIeHUs, MPOBOAUTh PacyeThl U
OIICHUBATh  PEAIbHOCTh  IOJIYUYCHHOTO  3HAYCHHUS
(bu3NYeCKOl BENIMYUHBI, pellaTh KaueCTBEHHBIC 33/1ayH,
BBICTpaWBasi JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHUl ¢ ONOpod Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3MYCCKUE SIBICHUS

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIEe
Cpe/ICTBA IIOMCKA,
aHa/IM3a

W MHTepnpeTanuu
uHdopmanuu

U MH(POPMALMOHHbIE
TeXHOJIOTUH

JJISl BBITIOJTHEHHU S
3agay4
npogeccuoHaIbHOU
AeSITeIbHOCTH

JIMYHOCTHBIE PE3YyNbTATHl  JIOJIKHBI
LIEHHOCTH HAyYHOT'O O3HAHMSL:

- c(OpMHUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HayKHM M OOLIECTBEHHOU
MIPaKTHKH, OCHOBaHHOTO Ha naore KYJbTYD,
CIOCOOCTBYIOIIETO  OCO3HAHHUIO CBOETO  MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKON KYJIbTYpPbI
KaK CpEeACTBAa B3aMMOJCHCTBUS MEXKIY JIIOJABMH U TO3HAHUSA
MUDa;

MeranpeqmMeTHble  pe3ynbTaTbl  JOJDKHBI  OTpaXkaTh:
OBnaneHue yHHMBEpCaIbHBIMU Y4€OHBIMHM MO3HABATEIbHBIMU
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaImei:

- BIQJETh HaBBIKAMU TMOJNy4YeHHS HUHGPOpMALUU U3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISIThH
MIOMCK, AaHalu3, CUCTEMATH3alUIl0 W  UHTEPIPETALHNIO
nH(pOpMaLIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

- cO37aBaTh TEKCTHl B pa3MUYHBIX ¢opMmarax ¢ ydyeToM
Ha3HayeHUs MH(OpMalMM U IEeJeBO aylIuTOpUH, BHIOUpAs
ONTUMAJIbHYIO (POPMY MIPECTABICHUS U BU3yaTH3alUH;

- OILIGHUBATh JIOCTOBEPHOCTh, JETUTHUMHOCTb HH(OpMaLUH,

OTpakaTb B YacTH

I[IP6 5. VYMmeHue yuuThIBaThb TIpaHULBl IPUMEHEHUs
U3yYEHHBIX (PU3MYECKHX MOJEJeH: MaTepualibHas TOYKa,
MHEepLHaIbHas CUCTEMAa OTCUEeTa, UJCANIbHBIN T'a3; MOJENIN
CTPOCHUS Ta30B, KUAKOCTEH U TBEPAbIX TeJ, TOYCUHBIN
QNIEKTPUYECKUN  3apsii, sAJepHas  MOJEIb  aToMa,
HYKJIOHHasT MOJE€Ib aTOMHOIO fAJpa TpU pPEIIECHUU
buznyecKux 3aaay;

[TP6 9. CdopmupoBaHHOCT, COOCTBEHHOW MO3UIIMH 10
OTHOILIEHHIO K (hu3nyeckoi HMHGOpMAIMH, MOTydaeMon
U3 pa3sHbIX MCTOYHHMKOB, YMEHHUH  HCIOJIb30BaTh
U(POBbIE TEXHOJIOTUU JIsl TIOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIIPETAllMi U MPEACTaBICHUs] Y4eOHOH M Hay4dHO-
HOIYJISIPHOM uHpOpMaLNN; pa3BUTHE YMEHUH
KPUTHUYECKOI0 aHAJIN3a MoTy4aeMoi HHpopMauu




€€ COOTBETCTBHUC ITPABOBBIM M MOPAJIBHO-3TUYCCKHUM HOpMaMm;

- HUCIIOJIB30BaTb cpeacTtBa PIH(bOpMaI_[I/IOHHBIX
n KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B peIICHUN
KOrHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX

3agad ¢ coONroieHueM TpPeOOBaHM SPrOHOMHKH, TEXHHUKH
0€30MMacHOCTH, THTHUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIa/IeTh HABbIKAMU PACIIO3HABAHUS U 3alUTh HH(OpMaIuy,
MH(POPMAIIMOHHOMN 0€30MacCHOCTH JTMYHOCTH

OK 03.
IlnanupoBarb

U pPeajin30BbIBATH
co0CTBEHHOE
npodeccuoHaIbLHOE
U JIMYHOCTHOE
pa3Burue,
npeanpuHUMAaTe/Ib
CKYI0
AesITeJIbHOCTh

B
npogdeccuoHAIbLHOM
ctepe,
HCIO0JIB30BATH
3HAHMSA 10
NPaBoOBOW U
(punancosoii
rPaMOTHOCTH

B Pa3JINYHbIX
JKM3HEHHBIX
CUTYAIUAX

JIn4HOCTHBIE PE3YJbTATHl  JOJIKHBI
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
- CIIOCOOHOCTH  OIICHMBATh CUTYallUID H
OCO3HaHHBIE pEUICHUs, OpPUEHTUPYICh Ha
HPaBCTBEHHBIC HOPMbI U LICHHOCTH;

- OCO3HAHHWE JIMYHOIO BKJIAJ B IOCTPOCHUE YCTOMYMBOIO
Oyymero;

MeranpeameTHbIe pe3yabTaTh JIOJKHBI OTpaXKaTh:
OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:
a) CaMOOpTaHU3aIHUS:

- CaMOCTOSTEILHO OCYILIECTBIISATh MM03HABATENIbHYIO
JIeITECILHOCTD, BBISBIISTH poOJIEeMBI, CTaBUTh
u GopMyIUpOBaTh COOCTBEHHBIE 3a/1a4ll B 00Pa30BATEIbHOM
NESTETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITENIBHO COCTAaBJISITh IJIaH PEIIeHUs MPOOIeMBbI
c Y4ETOM HMEIOITUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYAaIIHsIM;

-pacIupsTh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE JTUYHBIX
MIPEATIOYTEHNN;

- Jle7aTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 3a PEIICHUE;

-CIOcOo0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO HIMPOKOM
SPYIUIIMU B Pa3HBIX 00JACTSIX 3HAHHM, TTOCTOSIHHO MOBBIIIATH

oTpakarb B 4YaCTH

IPUHUMATh
MOpaJIbHO-

I1P6 9. CdhopMupoBaHHOCTh COOCTBEHHOU MO3UIUU T10
OTHOIICHUIO K (PU3UYECKON HH(POPMALMH, MOTydaeMOi
U3 pa3HbIX HMCTOYHHMKOB, YyMEHHMH  HCIOJB30BaTh
U(POBBIE TEXHOJOTHH IJIsl TIOUCKA, CTPYKTYPUPOBAHHUS,
WHTEPIPETAllMM U TPEACTaBICHHUs Y4eOHOH M Hay4dHO-
MO YJIIPHOMN uHpOpMaILNH; pasBUTHE yMEHUHI
KPUTHYECKOTO aHAJIK3a MOTy4aeMoi HHpopMaIuu
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CBOI 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHb;

0) CaMOKOHTPOJIb:

WCIOJIb30BaTh TMPUEMBI peIEKCUU ISl OIEHKH CHUTYaIluH,
BBIOOpA BEPHOTO PEIICHMUS,

- yMeTh OIICHMBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATH
pEIICHHUS 10 UX CHIKEHUIO;

B) SMOIIMOHAJIbHBIA UHTEJUICKT

- CTpEeMIIEHHE K JIOCTIKEHUIO LEIH M YCHEeXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATb, MCXOJAS M3 CBOUX
BO3MOKHOCTEH;

- CIIOCOOHOCTh MOHHUMATh 3MOIIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €r0 MPH OCYIIECTBICHUA KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUS C IPYTHUMH JIFOJAbMH,
3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHQIHKTHI

OK 04. D¢pdexTuBHo
B3aMMO/1eiCTBOBATH
u padorarth

B KOJIJIEKTHBE

M KOMaH/e

JIMYHOCTHBIE pe3yNbTaThl JOJDKHBI OTpakaTb B YacTH
LIEHHOCTH HAay4YHOTO MTO3HAHUS:

- OBJI3JieBaHME HaBbIKAMH Yy4eOHO-HCCIIEA0BATEILCKOM,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

MeranpenqMeTHble  pe3ynbTaTbl  JIOJIKHBI OTpaXkaTh:
OBnanenue YHUBEpCaIbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHasl IeATEITbHOCTb:

- TOHMMaTh ¥ UCIOJb30BaTh IPEUMYILECTBA KOMAaHJIHOU
Y UHAUBHUIYaJIbHOM paboTHI;

- BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX IEHCTBUH ¢
y4eToM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJOro 4djieHa
KOJUIEKTHBA,

- MPUHUMATH
OpraHHU30BBIBATH
U KOOPJIUHUPOBATh ACUCTBHUS 1O €€ JOCTH)KEHUIO: COCTABIISITH
IJIaH JEUCTBUM, paclpeleisaTb pOJIM € Y4EeTOM MHEHHUHI
YYaCTHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHOU PaOOTHI;

eI COBMECTHOM JIeSITeIIbHOCTH,

I[IP6 10. OsnageHue ymeHusiMH pPabOTaTh B TpymIe

C BBIIOJIHEHUEM  DPA3IUYHBIX COLUAIbHBIX  POJEH,
IIJIAHUPOBATH paboty TPYIIIHI, paloHaIBHO
pacupenensiaTtb  JACATENBHOCT B HECTAHJIAPTHBIX

CUTyallusaXx, aJCKBATHO OHLCHUBATH BKIIAA KaXIOro U3
Y4aCTHHUKOB T'PYIIIbI
B pCHICHUC paCCManHBaeMOﬁ HpO6JIeMBI
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-OLIEHUBATh KayeCTBO CBOETO BKJIA/Ja U KaXKIOIO y4aCTHUKA
KOMaHZbl B OOWUH pe3ylnbTaT MO  pa3padOTaHHBIM
KPUTEPHUSIM;

-pejJiaraTb HOBBIE MPOEKTHI, OILEHUBATh WJEU C TO3HUIHU

HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTUUYECKOW 3HAYUMOCTH;
KOOPJAMHHPOBAaTh M  BBINOJHATH pPabOTy B  YCIOBHSX
peanbHOrO, BUPTYaAJILHOTO u KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

-OCYUICCTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEICHUE
B pa3MYHBIX CHUTYyallUiX, TMPOSBISATH TBOPUECTBO W

BooOpakeHue, ObITh UHULUATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:
I') IPUHATHE ce0sl U IPYTUX JIFOAEH:

- NPUHMMATh MOTUBBl U apryMEHTBl APYTUX JIOAEH Mpu
aHAJIM3€ Pe3yIbTaTOB JIEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U IPABO APYTUX JIOAEH Ha OINOKHY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3UIUHU JPYTrOro
4eJI0BEKa

OK 05 OcyuiecTBasiTh
YCTHYIO

U MUCBMEHHYI0
KOMMYHHUKAIUIO

HA rocyJ1apCcTBEHHOM
sa3bike Poccuiickon
Denepanun

¢ y4eToM
oco0eHHOCTeH
COIUAIBLHOTO

H KYJbTYPHOI'O
KOHTEKCTa

JIn4HOCTHBIE PE3yJBTATHI
3CTETUYECKOTO BOCIIUTAHHUS:
- 3CTETUYECKOE OTHOLIEHHE K MUPY, BKJItOUasi ICTETUKY ObITa,
HAay4HOIO M TEXHHMYECKOI0 TBOPYECTBA, CIIOpPTAa, TpyAd
¥ OOIIECTBEHHBIX OTHOIIICHUIT;

B 00JIaCTH MaTPUOTUYECKOTO BOCIIUTAHUS TIPOSIBIIATH!
-[IEHHOCTHOE OTHOILIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY M IIPUPOJHOMY HACIEAUIO, IaMATHUKAaM,
TpaguuusM HapoJoB Poccun, noctrxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

JOJDKHBI  OTpaXXaTb B  4YaCTH

MeTtanpeMeTHbBIE ~ pe3yJIbTaThl  JOJDKHBI ~ OTPaXKaTh:
OBnanenue YHHUBEPCATbHBIMU KOMMYHUKATHBHBIMHU
JICUCTBUSIMHU:
a) obmeHue:

- OCYIIECTBIJIATh KOMMYHHUKAIIMU BO BCEX cepax KU3HH;

I[IP6 1. CdopMHupoBaHHOCTH MPEACTABICHUN O PO
U MecTe (PU3MKU U aCTPOHOMHMU B COBPEMEHHOM Hay4yHOU
KapTUHE MHpa, O cUcTeMooOpasyrouieil ponu (pusuku
B pa3BUTUN €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJAE POCCUNCKHUX
U 3apyOeXHBbIX YYEHbIX-(U3UKOB B pa3BUTHE HAYKH;

NOHMMaHWe (U3MYECKOM CYHIHOCTH  HaOJI0/1aeMBbIX
ABIICHUA  MHMKpOMHpa, MaKpOMHpa U  MEraMupa;
MOHMMAaHWE PpOJIM  acTPOHOMHUU B  MPAKTHYECKOH
JIeSTEIIbHOCTH 4eJloBeKa

U JajbHEWIIeM HayYHO-TEXHHUYECKOM DPa3BUTHH, POJIH
¢u3uku B GOpMUPOBAHUU KPYrozopa U (GyHKIIHOHATIBHON
TPaMOTHOCTH YEIIOBEKa [UIS PEUICHUS TPAKTHIECKUX
3a1a4
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- pacrio3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOLICHNUS, IOHUMATh
3HAYEHHE COIMAJBbHBIX 3HAKOB, PACHO3HABATh HPEANIOCHIIKH
KOH(IMKTHBIX CUTYallil U CMT4aTh KOH(IUKTBL;

- pPa3BEepHYTO M JOTMYHO H3JaraTb CBOI TOYKY 3PEHHS
C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPECTB

OK 07.
CopneiicTBoBaTh
COXPaHEHHIO
OKpY:KaIIel cpeabl,
pecypcocOepexeHnIo,
NMPUMEHATH 3HAHUS
00 U3MEHEHHUH
KJIUMATA, IPUHIIANBI
0epexIMBOro
NMPOU3BO/ICTBA,

3¢ dekTUBHO
J1eificTBOBATH

B Ype3BbIYaAHHBIX
CUTYaIUAX

JInyHOCTHBIE PE3YJbTATHl  JOJIKHBI
9KOJIOTUYECKOI'O BOCIIUTAHUS:

- ¢hopMHPOBAHHOCTH IKOJIOTHYECKON KYJIbTYphl, TIOHUMAHHE
BIMAHMUS  COLMAJIbHO-3KOHOMHMYECKMX  IPOLIECCOB  Ha
COCTOSIHUE MPHUPOJHOM M COUHUAIBHOM Cpelbl, OCO3HAHUE
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOoOIeM;

- IUVIAHUPOBAHME U OCYILECTBIICHUE JICUCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHMS LEJeH YCTOWYMBOIO pa3BUTHUSA
YEJI0BEUECTBA;
AKTUBHOE  HENpPUITHE
OKpY>Kalollen cpere;

- AKTUBHOE HENPUATHE JCHUCTBUH,
OKpY>Karolleu cpere;

- YMEHHUE MTPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTUUECKHIE
MOCJIE/ICTBUS MPEANTPUHUMAEMBIX AEHCTBUN, MPEIOTBPAIATh
ux

OTpaXaTb B 4YaCTH

NEUCTBUM, TPUHOCAIIUX  Bpexd

IIPUHOCAIINX BpPCA

I[MP6 8. CdopmMupoBaHHOCTH yYMEHUS TMPUMEHSTH
MOJIyYeHHBIE  3HAHMSI Uil  OOBSICHEHUS  YCIOBUM
NpPOTEKaHUs (PUINYCCKUX SBICHUA B TPHUPOAC H IS
OPUHATUS TPAKTUYECKUX PEUICHUH B MOBCEIHEBHOMN
YKU3HU

st o0ecriedyeHuss 0e30MacHOCTH MpU  OOpalleHuu
c OBITOBBIMU npudopamu u TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOJNIOJICHUS
HOPM JKOJIOTHYECKOTO TTOBEICHHUS B OKPYKAIOIIEH Cpe/ie;
MOHMUMaHUE HEOOXOAMMOCTH MPUMEHEHHUS JOCTHKEHUN
buzuku

Y TEXHOJIOTUH I PAllMOHAIBHOTO IPUPOIOTIOTIH30BaAHUS

IIK 1.2. Beiouparsb
NMPOCTPAHCTBEHHOE
10JI0’KeHHe CBAPHOI0
IIBA VISl CBAPKHU
3J1eMEHTOB
KOHCTPYKUMH
(u31eaMi, y3J10B,
aerasei)

- YMeHHe NPUMEHAThH MOJIyYeHHbIE 3HAaHUS NI 00OBbSICHEHUS
SIBJIEHUM, MPOLECCOB, YCIOBHM, CUTYyallMi, BO3HUKAIOUINX B
MIPAKTUYECKON NeATENIbHOCTH U I NPUHATHS 3P (PEKTUBHBIX
peleHui

- JIMCUUIIIMHUPOBAHHOCTh U OTBETCTBEHHOCTD 32 PE3YJIbTaThl
y4eOHOM /eATeIbHOCTH U MOATOTOBKH K MpodeccroHalbHOM
NESATENBHOCTH.

- CaMOCTOSATENBHOCTh MPHU PEIIEHUU Pa3INYHbIX Y4EOHBIX U
IIPOU3BOJICTBEHHBIX 3a/1a4.

- YMeHHe HCIONb30BaTh PazIMYHbIE BUIbI MMO3HABATEIHHOU
NESATENBHOCTH JUIsl PEIIEHUS TPOU3BOICTBEHHBIX 3a/1a4.

- YMeHue 100bIBaTh M MCIOJIb30BaTh HH(MOPMAIHIO B cepe

- BJAQJAETh 3aKOHOMEPHOCTSAMH, 3aKOHAMU W TEOPHUSIMH
(3akoH BcemupHoro TsaroteHus, [, II wu III 3akonbI
HproToHa, 3aKOH COXpaHEHUS MEXAHWUYECKOW HHEPIuu,
3aKOH COXPaHEHUs UMITYJIbCa, MPUHLUIT CYNEPIIO3UIIUI
CWJI, MPUHIUII PAaBHOMPABHOCTH WHEPIMAIBHBIX CHUCTEM
OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHUS
BEIIECTRA, ra3oBbIC 3aKOHBI, MEePBBII 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsiga, 3akoH Kymona, 3akoH Oma i ydacTka LemnH,
3akoH OMa i TOJHOM SJIEKTPUYECKOW 1IeNH, 3aKOH
Jxoyns - JleHna, 3aKOH 2JIE€KTPOMAarHUTHOW WHIYKIUH,
3aKOH COXPAaHEHUS DJHEPIUH, 3aKOH IMPSAMOJIUHEHHOTO
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npodeccuoHaNbHOM e TEIbHOCTH.

- YMeHHEe HCIIOJIB30BaThb CpEICTBA  MH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B penieHun
npogecCuOHAIbHbBIX 3a/1ay.

- KommyHMKa0€TbHOCTD, yMEHHUE BBICTPauBaTh

KOHCTPYKTHBHbBIC B3aMMOOTHOLICHUS B KOMaHIHO# padoTe 1o
peleHo 00X NpoQecCHOHATbHBIX 3ajay.

pacIpOCTPaHEHUS CBETA, 3aKOH OTPAKEHMS CBETA, 3aKOH
IIPEJIOMJIEHUS CBETA; 3aKOH COXPAHEHMs DHEPIUH, 3aKOH
COXpaHEHHUsI HMMITYJIbCa, 3aKOH COXpAaHEHUSA
JJIEKTPUYECKOIO 3apsla, 3aKOH COXPaHEHHUs MacCcOBOI'O
4yucia, MOCTynarsl bopa, 3akOH  paalOaKTHUBHOIO
pacmana); yYBEpPEHHOE HCIIOJIb30BaHME 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHanu3e (U3NYCCKUX SBICHUA U
IIPOLIECCOB

IIK 1.1. BeimoansTs
PEMOHT U MOHTAK
CHCTEM
BOJOCHAOKEHUS,
BOJ0OTBEJICHHUS U
OTOIIEHHS

- YMEHHE aHaJN3UPOBATh U MPUMEHATH MOTYYCHHbIEC 3HAHUSA
JUIS OOBSICHCHHS SIBJICHHMM, IIPOLIECCOB, YCJIOBHH, CHUTYyalluH,
BOZHUKAIOIIMX B MPAKTHYECKON JEATENbHOCTH U JUIA
npuHATHS () (OEKTUBHBIX PEIICHMIA,

- IUCHMILUTUHUPOBAHHOCTh M OTBETCTBEHHOCTH 32 PE3yJbTaThl
PO ECCHOHAIBHON ACATCIBHOCTH.
- CcaMOCTOSITENbHOCTh  TMpHU
ITPOU3BOJICTBEHHBIX 3a7a4;

- YMEHHE UCIOJB30BaTh Pa3IUYHbIE BHUJBI TO3HABATEIHHOM
JESATELHOCTH ISl PEIICHUS TPOU3BOJICTBEHHBIX 3a/1a4;

- yMeHHe J00bIBaTh M MCIOJIb30BaTh MHQPOpPMAIUIO B cdepe
npodeccHoHaNBEHOM e TeNbHOCTH;

- KOMMYHHUKA0EIIbHOCTD, YMCHHE BBICTPaNBaTh
KOHCTPYKTHBHBIE B3aHMOOTHOIIIEHUSI B KOMaHHOW paboTe 1o
pelIeHnIo 001uX MPo(eccOHAIbHBIX 3a/1a4.

PCUICHUN Pa3JIMIHBIX

- chopMHUpOBaTh  YMEHHS IPUMEHATh  IOJY4YEHHBIE
3HaHUA  JUIsl TPUHATUS [PAKTUUYECKUX pELIEHUN B
IIOBCEHEBHOM >KM3HHU, A obecrieueHuss 0e30IacHOCTU
npu oOpameHnr ¢ OBITOBBIMH  IpuOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3]I0POBbS U
COONIIOJIEHHSI HOPM  OKOJIOTMUYECKOTO IOBEACHUS B
OKpyXarolied cpeae; I[OHMMaHHE HEOOXOAMMOCTHU
NPUMEHEHUS JOCTMKEHUH (U3MKM U TEXHOJOTMH s
palMOHAIBHOIO TPUPOJIOIOIB30BaHUS;

- chopMHpOBaThH yMEHUs MIPUMEHSATD
ANEeKTpU(ULIMPOBAHHOE U pPy4YHOE O0OOpyIOBaHHE U
UHCTPYMEHT;

- chopMHpOBaThH 3HaHUS TEXHOJIOTMM BBIITOJIHEHMS

pEMOHTa W  MOHT@Xa CHCTEM  BOJOCHAOKEHMUS,
BOJIOOTBE/ICHUS U OTOIUICHUS;

- copMHUpOBaTh YMEHUs COOIOIaTh TPEOOBAHUS OXPaHBbI
TpyJa HpH BBHINOJIHEHHWM PEMOHTa M MOHTa)ka CHCTEM

BOI{OCHa6)KCHI/IH, BOJOOTBCACHUA U OTOIIJICHU .
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2. CTpykTypa u coaep:kaHue 0011e00pa3oBaTeIbLHOIN 11 CHUIITTHHbBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI Oo0bem B
yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUIIJIMHBI 180
OcHoBHOE coep:KaHue 104
B T.Y.
TEOPETHUYCCKUE 3aHITHS 76
J1a00paTOPHO-TIPAKTUYECKHUE 3aHATHUS 28
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:kaHNe (Coaep:KaHne 58
NPUKJIATHOTO MOIYJIs)
TEOPETHUYCCKUE 3aHITHUS 40
1a00PaTOPHO-TIPAKTHUECKUEC 3aHATHUS 18
IIpomexyTounas arrecTanms (3K3aMeH) 18
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2.2. TemaTH4yecKHii NJIAH U coepP:KaHNe TUCHUIIMHBI «Pu3nKa»

Macca Tema. Cuna. Ilpunnun cynepmo3uruu cui. BTtopoit 3akon HproToHa miis MatepuaibHOU
TOukH B mHepimanbHOi cucteme orcueta (MCO). Tperuit 3akoH HploToOHa I MaTepUaNbHBIX
TOYeK. 3aKkoH BcemupHOro TsroreHus. Cuma Tspkectu. IlepBas xocmuueckas ckopocTb. Cuia
yrapyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunsl Tpenust (mokosi, CKoONbXeHus, kaueHus). Cuia
tperus. Cyxoe Tpenue. Cuna TpeHHs! CKOJBXKEHHUS U cuia TpeHus nokos. KoadduiueHnTt tpenus.
Cuita CONpOTHUBIICHUS TIPU ABUKEHUU Tela B AKUIAKOCTU WM ra3e. [locTynarenbHoe 1 BpamaTenbHOe
BUKEHHE a0COJIFOTHO TBEPIOTo Tesa. MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpaileHus. Ilneuo cuisbl.

'Y cnosus paBHoBecust TBepaoro Tesna B MCO

HaumenoBanue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M MPO(ecCHOHAILHO OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3iesioB U TeM JIa00paTOpPHBIE U NMPAKTHYeCKUEe 3aHATHUS, IPUKJIATHON MOAYJ/Ib (IPH HAJIMYHH) YacoB | KOMIIETCHIIUH
1 2 3 4
Pazjnen 1. dusuka u MeTOAbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 Copep:xaHue yueOHOro MmaTepuasa 2 OK 03
Beenerune dusznka - Hayka o npupoje. Hayunele METOABI O3HAHUS OKpYsKaromero mupa. Ponb skcnepumenTa OK 05
U TCOPHUU B IPOIECCE MO3HAHUS MPHUPOJBL. JKCIIEPUMEHT B pu3uke. MoaennpoBanne GU3NIECKUX
sBJIcHUM M mnpoueccoB. Hayunble rumore3pl. @Pusmyeckue 3akoHbl U Teopuu. ['paHunel
NPUMEHUMOCTH (PU3MUYECKUX 3aKoHOB. IIpuHnmmm coorBercTBusi. Ponp u mecto (usuku B
(bopMHpPOBAHUN COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTUYECKOM JEeSITeIbHOCTH JIFOIeH
Paznen 2. MexaHuka 16
Tema 2.1 Conep:xxanue yueOHOro marepuajia 4
Kunemarnka Mexanuueckoe JaBHKeHHE. OTHOCHUTENBHOCTh MEXaHHWYeCcKoro BukeHus. Cucrema ortcyera.
Tpaektopus. Ilepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MIHOBEHHAasl CKOPOCTh) M YCKOpEHUE
MaTepuaibHOW TOYKHM, MX MPOEKIMH Ha OCH CHCTeMbl KoopauHar. CIlIO)KeHHE MepeMelleHUuNl u
CJIO’)KEHHE CKOopocTel. PaBHOMepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe ABMkeHHue. I'padpuku
3aBUCHUMOCTH KOOpPJUHAT, CKOPOCTH, YCKOPEHHUs, MYTH U MNEepEeMEUICHHUs] MaTepUalbHOM TOYKH OT
BpeMeHU. CBOOOAHOE mMajeHue. YckopeHue cBoOogHOro mnajaeHus. KpuBoiuHeliHOe IBHXEHHE. OK 01
J[BryKEHHE MaTepHUAIbHON TOYKH 10 OKPYKHOCTH € IOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBast OK 02
CKOpOCTb, JIUHeHHas ckopocTh. [lepuoa u yactorta obpamienus. LleHTpocTpeMuTenbHOE YCKOpEHHUe OK 04
Tema 2.2 CopaeprxaHue y4eOHOro MaTepuaJia 4 OK 05
JlnHamunka [Ipunuun orHocuTenbHOCTH ['anunes. Ilepsoiii 3akoH HeroroHa. MHepuuaibHble CUCTEMBI OTCYETA. OK 07

16



JlaGopaTopHO-IpaKTHYECKHE 3aHITHS

1. HccnenoBanue  3aBUCHMOCTM ~ CWJI  YIOPYIOCTHM,  BO3HHUKAKOIIMX B IPYXKHUHE
U pe3MHOBOM 00pasiie, OT Ux Aedopmariuu.
2. MccnenoBaHue ycioBUi paBHOBECHS TBEPIOTO TeJA, UMEIOIIEr0 OCh BPALICHUSI

Tema 2.3
3aKOHBI COXPAHEHUS B
MEXaHHUKe

Conep:kaHue y4eOHOro MaTepuaJjia

Mexanuueckass pabora u MouiHOCTh. KuHernmueckass sHeprus. lloTeHuuanbHas sHeEprus. 3aKoH
COXpaHEHMsI MeXaHMYecKoW sHepruu. PaboTa cuibl TsKECTH M CUibl ynpyroctd. Ilpumenenue
3aKOHOB coxpaHeHHs. VIcroiap30BaHne 3aKOHOB MEXaHUKHU I OOBSCHEHHUS IBM)KEHUSI HEOSCHBIX Tel
W JUIS pa3BUTHA KOCMHYECKHMX MCCIEAOBAaHUM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.
MnynbsCc MaTepuallbHOM TOYKHM (Tena), CHUCTEMbl MaTepuaibHbIX Touek. Mmnynbc cuibsl u
M3MEHEHHE MMITyJbca Tela. 3aKOH COXpaHEHUs MMITyJibca. PeakTuBHOe JBUkeHue. Pabora cuibl.
MoimHocTh cunbl. KuHernmueckass sHeprusi MarepuaibHOM TOuku. Teopema 00 H3MEHEHHUH
KUHEeTH4Yeckod  sHepruu. [lorennmanbHas  sHeprus. [loTeHuManeHas  dHEprus  ympyro
neopmMupoBaHHOW TpYyXHHBL. [loTeHIManpHas OSHEPrusi Tejla BOJW3M TOBEPXHOCTH 3EMIIH.
[ToTeHManbHbIC M HEMOTEHIMaIbHbIE CHIIbl. CBsI3b PaOOThl HENOTEHIUATIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl. YTIPYTHE U HEYIIPYTHUe CTOJIKHOBEHUS

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

3. HccnenoBanue cBs3u pa6OTLI CHJIBI C M3MEHEHHEM MEXaHHYECKOH OHEPIrur TCJjla Ha TPHUMEPC
PaCTAXKCHUSA PESUHOBOI'O KI'yTa

Pazgen 3. MoJieky.asip

HasA pU3MKa U TEPMOANHAMHUKA

16

Tema 3.1

OCHOBBI
MOJIEKYJIAPHO-
KMHETUYECKON TEOPUH

Conep:xanue yueOHOro marepuajia

OCHOBHBIE TIOJIO)KCHHUSI MOJICKYJISIPHO-KHHETUYECKOM TEOpUM U WX OIBITHOE OOOCHOBaHHE.
bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBHKEHUS U B3aUMOJACWCTBUS YACTHI[ BEIIECTBA.
Mogenu CTpOeHHUs Ta30B, JKUJIKOCTEH M TBEPABIX TeN M OOBICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE
pTUX Mojeneld. Macca u pasmepsl Mmonekyn. KonmdectBo BemectBa. IloctosiHHas ABoraapo.
TermoBoe paBHOBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Ilenbcus. Mognenb
uaeanbHOro ra3a. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUYECKONM TEOpUM HACAIbHOrO Tasa.
AOCOTFOTHAsI TeMIIepaTypa Kak Mepa cpeHell KHHETHIECKON YHEPTUN TETUIOBOTO JIBHXKCHHS YaCTHI]
ra3a. [[Ixana remneparyp KensBuna. ['a3oBble 3akonbl. YpaBHeHue Meneneea-Knaneiipona. 3akoH
JlanpToHa. M30mpoIiecchl B WaealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BemecTBa. [ padudeckoe
MpeJICTaBICHHE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

JlaGopaTopHO-IpaKkTHYeCKUe 3aHATHS

4. OmpeneneHne Macchl BO3JlyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUW o0bheMa KOMHATHI,

[IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEN.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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5. MccrnenoBanue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSTHUS pa3peEHHOIO ra3a

Tema 3.2
(OCHOBBI
TePMOIUHAMUKHU

Conep:kaHue y4eOHOro MaTepuaJjia

Buytpennsis sueprus. Pabora m Ttemmonepenada. KomudecTBo TeuioTsl. YpaBHEHHE TEIIOBOTO
Oananca. [lepBoeHauano TepMoaMHaMuKu. AmabaTHbIN npouecc. Bropoe Hadano TepMOIMHAMMKH.
TeruioBele aurarenu. KIIJ[ temnmoBoro nBurarens. OxpaHa npuponabl. TepMoauHamMHuecKas
cucreMa. BHyTpeHHss »Heprus TEpMOJMHAMMYECKOW CHUCTEMBbl M CIIOCOOBI €€ HM3MEHEHUs.
KonndecTBO TEIioThl W pabora. BHYTpeHHSS 3HEpPrus OJHOATOMHOTO HACANBHOTO Trasza. Bumibl
TEIUIONEPeayn: TEIJIONPOBOJHOCTh, KOHBEKINA, U3Iy4eHHUE. Y elIbHAs TEIUIOEMKOCTh BEUIECTBA.
KonmdecTtBo TemmoTsl npu Temtonepenade. [lonstue o6 agmabatHOM mpouecce. IlepBoiii 3akoH
TepMOJMHAMUKH. [IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKHU K H3ompoueccaM. I'paduueckas
uHTEeprpeTanus paboTel raza. Bropoil 3akon TepmoauHamuiku. HeoOpaTumocTs mpolieccoB B
npupose. TemnoBele MauHbl. [IpuHIMIBL AelicTBUS TEIIOBbIX MaluH. [IpeoOpa3zoBaHus sHEPrUn B
TeruoBblX MamnHax. Koadduuuent nonesnoro aedicteus temoBoi MamuHbl. [{ukn Kapao u ero
KOO QHUIMEHT TOJE3HOTO JEHCTBUS. DKOJOTMYECKHE MPOOIEMbI TEIJIOPHEPTeTUKU. TeXHUUEeCKHe
YCTPOMCTBA M IPAKTMYECKOE MPUMEHEHHME: [JBUIaTellb BHYTPEHHErO CropaHusi, OBITOBON
XOJIONWIBHUK, KOHIUIMOHED

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

6. I3MepeHne yaenpHOM TENI0eMKOCTH

Tema 3.3
IArperaTHble
COCTOSTHUS BEILIECTBA
1 pa3oBble
Mepexo/1bl

Conep:xxanue yueOHOro MmaTepuajia

[TapooOpa3zoBanue u koHAeHcauus. Mcmapenne u kumeHue. AOCOMIOTHasE M OTHOCHUTENbHAsS
BIQXKHOCTh BO3AyXa. HacwlleHHbI map. YnenbHas Temjaora napooOpa3oBaHMs. 3aBUCHUMOCTh
TeMIepaTypbl KuIleHuss OT naBieHus. Tsepmoe teno. Kpucrammmyeckue u amopgHbie Tena.
AHM30TpOmuUs CBOMCTB KpucTtayoB. XKuakne kpucramuisl. CoBpeMeHHble MaTepuaisl. 1lnaBnenue u
KpUcTau3anys. Y aenbHas Temnora miasieHus. Cyonumanus. Y paBHEHHE TEIJI0BOro OajlaHca

JlabopaTopHo-npakTHYecKue 3aHATHS

7. OHpCIleJ'IeHI/IC BJIAJKHOCTH BO31yXa

Pazjnen 4. DiekTpoanHaMuKa

20

Tema 4.1
DJIEKTPOCTaTUKA

Conep:xanue yueOHOro MmaTepuajia

OJIeKTpU3anusl Tell. OJEKTpUYEeCKUM 3apsa. J[Ba Buaa snexkTpuyeckux 3apsaoB. lIpoBogHukw,
TUDJIEKTPUKHA M TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHMsI JIEKTPUYECKOro 3apsiaa. Bzammopelictue
3apAnoB. 3akoH KyrnoHa. TodeuHbIN neKkTpudecKknuid 3apsa. DeKTpudeckoe mnoje. HanpsokeHHOCTb
DIIEKTpUYecKoro mnouid. IIpuHuun cyneprno3uuuy 3J€KTPUYECKUX Mosed. JIMHMM HanpsKeHHOCTH
biekTpuueckoro nosi. Pabora cun anekrpocratuueckoro nojs. [lorennuan. Pa3HocTs NOTEHIIMAIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[TpoBOHUKK M JIUAIEKTPUKH B 3JEKTPOCTATHUECKOM TMoise. JIM3jaeKTpuyeckass MpPOHUIIAEMOCTb.
OnekTpoeMKocTb. KoHzieHcaTop. DIeKTpOeMKOCTh IJIOCKOT0 KOHAECHCATOPA. DHEPIus 3apsKeHHOIO
KOHJIeHCAaTopa

JlabopaTopHo-nIpakTHYecKue 3aHATHS

8. M3MepeHne 3JeKTPOEMKOCTH KOHICHCATOpa

Tema 4.2
TTocToAHHEBINI

PIEKTPUYECKUM TOK.

Toku B pa3mu4HBIX
cpenax

Conep:xaHue yueOHOT0 MaTepuaJia:

DIEKTPUYECKUH TOK. Y CIOBHs CyHIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounnku Toka. Cuia Toka.
[locTostnubiif Tok. Hampsixenue. 3akon Oma ajisi ydacTka Ienu. DJIEKTPUUYECKOE COMPOTUBIICHUE.
Y nenpHOE conpoTUBIICHHUE BemecTsa. [locimenosarenbHoe, MapauleIbHOE, CMEIIAHHOE COCINHEHUE
poBoAHUKOB. PaboTa 3nexTpuueckoro Toka. 3akoH J[koyns-JIeHna. MOIIHOCTE 3JIEKTPUYECKOTO
TOKa. DJEKTPOJABUXKYLIAasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHHWE MCTOYHMKA TOKA. 3akoH Oma i
MOJIHOM (3aMKHYTOM) 3JieKTpuueckor uenu. KopoTkoe 3ambikaHue. DJICKTPOHHAs MPOBOAUMOCTD
TBEPABIX  METAJLJIOB. 3aBUCUMOCTb ~ COIPOTUBIECHMS  METAJUIOB  OT  TEMIIEPATyphl.
CBEpXIPOBOAUMOCTb. JJIEKTPUYECKUIT TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX IYYKOB.
[TonynpoBonHuku. CoOCTBEHHAass M NMPUMECHAs MPOBOJMMOCTb IOJYNPOBOAHUKOB. CBolicTBa p-N-
nepexona. I[lomynmpoBOAHUKOBBIE TPUOOpPHI. DJIEKTPUYECKUH TOK B pPACTBOpaX M paciuiaBax
DIIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs AUCCOLMALMS. OJEKTPOJIM3. IJJIEKTPUUECKUN TOK B Trasax.
CaMOoCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psil. Monuus. [1nazma

JlaGopaTopHO-IpaKTHYECKHE 3aHATHS

9. I3ydyeHne CMEIaHHOTO COEAMHEHNSI PE3UCTOPOB.
10. VI3mepenue 251eKTpoIBUKYILEH CHIIbI HICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUS.
11. HabmroieHue 31eKTpoinza

Tema 4.3
Mar»auTHOE I10JI€E.
DNIeKTpOMarHuTHas

MHIYKIUW.

Conep:xxanue yueOHOro MmaTepuajia

[locTossHHBIE MarHuThl. B3auMmonelcTBHE ITOCTOSHHBIX MarHuToB. MarnutHoe mnoise. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIUI Cyniepno3niuy MarHUTHBIX NOJIEH. JINHMM MarHUTHOM WHAYKIIMH.
KapTuHa TMHUHA MarHUTHOW MHIYKIUU IOJI TIOCTOSIHHBIX MarHUTOB. MarHUTHOE 10JI€ TPOBOJHHUKA
c TokoM. KapTmHa JMHUN WHAYKOUMM MAarHUTHOTO TOJIA JUIMHHOTO NPSIMOTO IPOBOJHHKA U
3aMKHYTOTO KOJIBIIEBOIO IIPOBOJHUKA, KAaTyIIKH ¢ TokoM. OmbIT Opcrena. Bzanmopelictue
NpoBOJHUKOB ¢ TokoM. Cuia Ammepa, ee Monyiap U HamnpasieHue. Cuna JlopeHua, ee MOaylb U
HarpaBieHue. J[BrkeHHe 3apsHKeHHON YacTHIBl B OJHOPOJHOM MarHuTHoM mose. PabGora cuibl
JlopeHna. SIBneHuwe dSI€KTPOMAarHUTHOW WHAYKOWW. IIOTOK BekTOpa MAarHWTHOM HWHAYKIIMH.
ONEKTPOABMKYIIAsl CUla MHAYKIMHU. 3aKOH D3JIEKTpOMarHuTHOM uuaykuuu Papanes. Buxpesoe
PIEKTpPUYECKOEe ToJie. OJEKTPOJABMXKYIIAas cujia UHAYKIUM B MPOBOJHHUKE, JIBUKYIIEMCS

[IOCTYNATEJIbHO B OJHOPOAHOM MarHuTHOM noisie. IlpaBuno Jlenma. MHaykTtuBHOCTB. fIBieHHE
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CaAMOUHIOYKIHU. QHGKTpOHBI/DKyH_Ia}I Crujla CaMOMHIAYKIIUH. 3Hepr1/1;1 MAarouTHOT'O IOJII KaTyHIKHU C
TOKOM. :‘)HCKTpOMaFHI/ITHOG I10JIE

.JIaﬁopaTopHO-npaKanecmle 3aHATHHA

12. UccnenoBanue 1elCTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.
13. N3ydeHue sBIeHUS SJIEKTPOMATrHUTHON MHYKIIHS

Pa3gen 5. Kosie0anus v BOJHBI

24

Tema 5.1
MexaHudeckue 1
DIICKTPOMArHUTHBIE
KoJIe0aHMs

Conep:xanue yueOHOro marepuajia

Conep:kaHue y4eOHOT0 MaTepuaJia:

KonebarenpHass cuctema. CBOOOIHBIE MeXaHWYecKHe KojeOaHus. ['apMoHHMUYECKHEe KOoyeOaHusI.
[lepuon, uactora, amrumMtyaa u Qaza koneOanuid. [IpykuHHBIH MasTHUK. MareMaTHYeCKHid
MasiTHUK. YpaBHEHHE rapMOHMYECKUX KojeOanuil. [IpeBpaiieHue 3HEpruu Hpu rapMOHHUYECKHX
koneOanusix. KomnebatenbHblii KoHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJEOAHUS B UCATBHOM
K0JIEOATEITFHOM KOHTYpe. AHAIOTHS MEXy MEXaHMYECKHUMH M 3JICKTPOMArHUTHBIMU KOJI€OaHUSIMHU.
@Dopmyna Tomcona. 3akoH COXpaHEHHS DSHEPIMM B HJCAIBHOM KOJIeOATENTbHOM KOHTYpE.
[IpencraBieHne O 3aTyxaromuX KojeOaHMsIX. BeiHyX)/1eHHbIe MexaHnuecKue KojeOanus. Pezonanc.
BbIHyXIeHHbIE 2JIeKTpOMarHUTHbIE KoneOanus. [lepemennspiii Tok. CHHYCOUAANBHBIN TEpEMEHHBIN
TOK. MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JEHCTBYIOLIEE 3HAYEHHE CHJIbI TOKAa U
HanpsbkeHus. TpancdopmaTop. [IponsBoacTBo, nepenaya 1 NoTpedICHUE MEKTPHUUECKON IHEPIHH.
DKOJIOTUYECKHE PUCKHM TPU HPOU3BOJCTBE 3JIEKTpHuUecKod sHepruu. KynbTypa HCHOIb30BaHUS
DIIEKTPO3HEPTUH B TOBCEIHEBHOM KU3HU

JlabopaTopHo-paKkTHYeCKHe 3aHATHUS

14. WccnenoBanue 3aBUCHMOCTH MNEpHOAa MalbIX KoieOaHUM Ipy3a Ha HUTH OT JJIMHBI HUTH U
Macchl rpys3a.

15. UccnenoBanue mepeMEeHHOTO TOKAa B LEMU W3 MOCJIEA0BATEIBbHO COEAMHEHHBIX KOHAEHCATOpa,
KATYIIKUA U PE3UCTOPA

Tema 5.2
MexaHUYeCcKue 1
PIEKTPOMAarHUTHbHIE
BOJTHEI

Conep:xkaHue y4eOHOTro MaTepuasa:

MexaHuuecKre BOJIHBI, YCIOBHs pacnpocTpaHeHus. Ilepuoa. CkopocTs pacnpoCcTpaHeHus U JUIMHA
BosIHBI. [lomepeunslie u nmpojonabHble BoJMHBL. MHTepdepenus u audpakuns MeXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIE€KTpOMarHUTHHIE BOJIHBI.
YcnoBusi W3IIy4EeHMs] SJEKTPOMAarHUTHBIX BOJIH. B3amMHasg opueHtanus BektopoB E, B, v B
DIIEKTPOMAarHUTHOW BoyHE. (CBOHCTBAa JJIEKTPOMATHUTHBIX BOJH: OTPaKE€HUE, IPEIOMIICHHE,
nossipu3anus, audpakuus, wuHteppepeHuus. CKOpOCTh 3JeKTpoMarHuTHbIX BosH. [llkana
HIIEKTPOMArHUTHHIX BOJH. IIprMeHeHHne >JeKTPOMAarHUTHBIX BOJH B TeXHHMKE W ObITy. IlpuHIMIBI

OK 01
OK 02
OK 04
OK 05
OK 07
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PaaNoOCB3U U TeNeBUIeHU. Pafnonokaius. DIeKTpOMarHuTHOE 3arpsi3HEHHE OKPYKaroIel cpe/ibl

Tema 5.3
Onruka

['eomeTpuyeckas onrtuka. IIpsMonuHeiiHOe pacnpocTpaHEHHE CBETa B OJHOPOAHOU cpene. Jlyd
cBeTa. TodeuHbld UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbl OTpakeHusi cBera. [locTtpoenue
n300paxkeHui B IIockoM 3epkade. [Ipenomienne cBera. 3aKoHbI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN
nokasaresb InpenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI  yros  IOJIHOTO
BHYTpeHHETO oTpakeHus. Jlucnepcus cBera. CiioxHbIi coctaB O6enoro ceeta. [[Ber. Cobupatromue u
pacceuBaroimye JuH3bl. ToHkas nuH3a. OKyCHOE pacCTOSHHME U ONTUYECKAs CUJIa TOHKOM JIMH3BI.
[Toctpoenue u3o0pakeHUN B COOMpPAIOMIMX U pacceuBaOUIMX JMH3ax. DopMyna TOHKOM JIHH3BI
YBenuuenue, aaBaemoe JuH30i. [lpenenbl mMpUMEHMMOCTH T€OMETPUYECKON ONnTHKHA. BoaHoBas
ontuka. Mutepdepenmus ceera. KorepeHTHbIe UCTOUYHUKU. Y CIOBUS HAONIOJCHUS MaKCUMyMOB U
MUHUMYMOB B WHTEP()EPEHIIMOHHONH KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHHKOB.
Judpaxus ceeta. Judpakinuonnas pemierka. YciIoBHE HAONIONCHHUS TIIABHBIX MAaKCUMYMOB IpH
naJieHU MOHOXPOMATHYECKOTO CBETa Ha TU(PaKIMOHHYIO perieTky. [lonspusanus ceta

JlabopaTopHo-paKkTHYeCKHe 3aHATHUS

16. Onpenenenue noka3aTesis IPEIOMIICHUS CTEKIIA.
17. ViccnenoBanre CBOMCTB M300payKCHUM B JIMH3AX.
18. Habmrogenue nucrnepcun CBeTa

Pazgen 6. OcHOBBI cClelIHATBHOI TEOPHH OTHOCHTEJIBLHOCTH

o

Tema 6.1

OCHOBBI CHIEIIHAIILHOMN
Teopuu
OTHOCHUTEIBLHOCTH

Conep:xkaHue y4eOHOTro MaTepuasa:

['paHuubl NPUMEHUMOCTH  KJIACCHMYECKOM MexaHuku. IlocTynaTel  clieMalibHOM  TEOpUHU
OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BAKyyMe, IIPUHIUIT OTHOCUTEIBHOCTH
DitHiTeitHa. OTHOCUTELHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHHU M COKpAIICHHE JIUHBI.
OHEprusi W HUMIIYJIbC PEIATUBUCTCKOM dYacTulbl. CBS3b MacChl € HHEPrUEd U HUMITYIbCOM
PEISITUBUCTCKOM YaCTHUIIBI. DHEPTHUS MMOKOS

OK 01
OK 02
OK 04
OK 05

Paznea 7. KBanroBas

(pusuxa

14

Tema 7.1
JJIEMEHTHI KBAHTOBOU
OIITUKH

Conep:kaHue y4eGHOr0 MaTepuaJa:

@Dotonbl. Popmyna [lnanka cBsi3u 3HEPruM (GOTOHA C €ro YACTOTOW. DHEPrHsi U UMITYJIbC (OTOHA.
OtkpeiTie U wuccnenoBanue @oroddpdexra. OnbiTel A.I. CroneroBa. 3akonbsl ¢GoTorddekra.
YpaBHenue OiHmTelHa 11 poTorddexta. "KpacHas rpanuna" ¢ortosddexra. JlaBieHue cpera.
Onerter [1.H. JleGeneBa. Xumuueckoe AEHCTBUE CBETa. TE€XHUYECKHWE YCTPOMCTBA U MPAKTUYECKOE
npruMeHeHue: (oT03JIeMeHT, POoToaaTUmK, coTHeuHas 0aTapesi, CBETOMO]

Tema 7.2
CtpoeHue atroma

Conep:kaHue y4eGHOT0 MaTepuaJa:

Monenb atoma Tomcona. OnbiTsl Pezepdopna no paccesnuto -uactuul. [InanerapHast Moaens aroma.

OK 01
OK 02
OK 04
OK 05
OK 07
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[Toctynatel Bopa. M3nydenue u morjouieHne (OTOHOB IMPH MEPEXoAe aroMa ¢ OAHOTO YPOBHS
PHepruu Ha apyroil. Bunbl cnekTpoB. CHEKTp YpOBHEW SHEprud aroMa BoJ0opoja. BosiHOBbIE
cBoiictBa wactuu. Bonnbl ne bpoiinsg. KopnyckynspHo-BosnHOBOM ayanus3M. CHOHTaHHOE H
BBIHY)KJICHHOE u3i1ydeHue. Judpaxius 351eKTpoHOB B KpUCTA/LIAX. Y CTPOMCTBO U MPUHLHUIT pabOThI
nmazepa. TexHUYeCKHE YCTPOMCTBA UM IMPAKTUYECKOE IIPUMEHEHHE: CIEKTPAIbHBIM aHAJIN3
(criekTpocKoI), J1a3ep, KBAHTOBbIM KOMIIBIOTEP

.JIaﬁopaTopHO-npaKanecmle 3aHATHUA

19. HaGnroneHue JIMHEHYaToro CreKkTpa

Tema 7.3
IATOMHOE SI7IpO

Conep:xanue yueOHOIro MaTepuaJia

DKCIIEPUMEHTBI, TOKA3bIBAIOUIUE CIIOKHOCTh CTPOEHUS sapa. OTKpbITUE PAIMOAKTUBHOCTH. OTBITHI
Pezepdopna mo ompeneneHUI0 cocTaBa paauoaKTUBHOrO u3imydeHus. CBoiictBa anbga-, Oera-,
ramMma-u3jlydeHus. BidsHUE paguoaKTUBHOCTHM HA KUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA U
HerTpona. Hyknonnas mozens snpa ['eiizenOepra-lBanenko. 3apsin siapa. MaccoBoe 4ucio sjpa.
M3oTtonbl. Anbga-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacman. ['aMma-uznydeHue. 3aKoH
pPaZOaKTUBHOIO pacnaja. JHEprus CBA3M HYKJIOHOB B sjpe. SnepHblie cuibl. Jledekr mMaccel sapa.
SAnepubie peakuun. Jlenenue u cuaTes sep. SAnepueiii peakrop. Tepmosiaepusiii cuHTe3. [IpodieMbr
M [EPCHEKTUBBl SACPHOM DHEPreTUKH. OKOJIOIMYECKHE AaCMEKThbl SJIEPHOW  DHEPIEeTUKH.
OneMeHTapHble 4acTULbl. OTKpBITHE TO3UTPOHA. MeToapl HaONIOJEHUS M PErucTpaluu
hIIeMEHTapHbIX yacThll. PyHIaMeHTaIbHble B3auMoJeiicTBus. EqMHCTBO (r3nueckoil KapTUHbBI MUpa

Pa3nes 8. JiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1 DnemeHThI
ACTPOHOMUU U
acTpo(U3UKH

Conep:xanue yueOHOro marepuajia

OTanbl pa3BUTHS acTpoHOMHH. [IpuKiamHOe M MHPOBO33PEHUYECKOE 3HAYCHHE acTpoHOMHH. Bui
3Be3qHOr0 Heba. Co3Be3us, SpKUe 3BE3/Ibl, TUIAHETHI, X BUAUMOE JIBIKeHHe. ColHeYHas cucTema.
[Tnanersl 3eMHOM rpynmnbl. Ilnanerel-rurantel. Manbsie Tena ConHeuHoil cuctemsl. CounHle,
dorocdepa un atmocepa. Conneunast akTuBHOCTh. VicTounuk sHeprun ConHIA U 3BE3/. 3BE3/bI, UX
OCHOBHBIC XapaKTepHUCTUKHU. J(marpamma "CrHeKTpajdbHBIA KJIacC - CBETHUMOCTH'". 3BE3/bl TJIaBHOM
MMOCIIEIOBATEIIFHOCTH. 3aBHCUMOCTD '"'Macca - CBETUMOCTS'" IS 3B€3]1 IJIaBHOM MOCICA0BATCILHOCTH.
BuytpenHee ctpoenue 3Be31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU M SBOJIIOIUU
ConHua u 3Be37. DTanbl KU3HU 3Be31. Mueunslil [1yTs - Hama [Nanaktuka. CrniupanbHas CTPYKTYpa)
["anakTukuy, pacupeneneHue 3Be3M, raza u nolid. [lonoxxenue u nBuwxenue CoisHia B [anaktuke.
Tunel ramakTuk. [Inockas u chepudeckas noacuctemsl [anakTuku PaguoramakTHKU W KBazaphl.
UepHble IbIphl B Aapax ranaktuk. Beenennas. Pacmupenne Beenennoil. 3akon Xa66ma. Paz6eranue
ranaktuk. Teopust bonbiioro B3psiBa. PenmukroBoe m3nydenue. MacmraOHasi CTpykTypa BeenenHoid.

Mertaranaktuka. Hepemennsie mpo0ieMbl aCTpOHOMHUH

OK 01
OK 02
OK 03
OK 05
OK 07
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JlaGopaTopHO-TIpAKTHYECKHE 3AHATHS

20. HabnroneHusi HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH IS
OTIpe/ICNICHUs] TOJOXKEHHUSI HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3US
CeBepHOro MoTyapus ¥ sipkue 3Be3/Ibl

Hpoc])eccnonanbﬂo OPHUCHTHPOBAHHO€ COACPKAHUC (couepma}me MPUKJIAAHOTO MO)Iy.]'Iﬂ)

58

Tema 9.1
DJIeKTPUYECKUH TOK
B Pa3JIMYHbIX cpeaax

Conep:kaHue y4eOHOT0 MaTepuaJia

DJIEKTPUUYECKHUI TOK B METaJUIaX, B AJIEKTPOJIUTAX, ra3ax, B BakyyMme. DIeKTposin3. Bubl ra3oBbix
pa3psnoB. TepMmoonekTponHas smuccus. [lnmazma. DnexTpuyeckuid TOK B IMOIYHPOBOJHUKAX.
CoOCTBeHHAasT W TPUMECHAs NTPOBOAMMOCTH. P-n mepexon. I[IpumeHeHHE MOTYIIPOBOIHUKOB.
[TomynpoBonuukoBeie mpubopsl B mpodeccun 08.01.29 Macrtep 1mo peMOHTY H 0OCTY>KHBaHHUIO
MHYKEHEPHBIX CUCTEM JKIJIUIIHO-KOMMYHAJIBHOTO XO3SIMCTBA.

10

JlaGopaTOpHO-TIPAKTUYECKUE 3aHATHUS
Permenne 3amau ¢ npodeccuoHanbHOM HanpaBneHHOCTHIO podeccun 08.01.29 Macrtep mo peMOHTY
1 00CITY)KHBAaHHWIO MH)KCHEPHBIX CHCTEM JKIITUIITHO-KOMMYHAITHBHOTO X03SIICTBA.

Tema 9.2
JJIeKTPOMATHUTHAsI
WHTYKIAS

Conep:xanue yueOHOro MaTepHaJia

SIBIEHHME DJIEKTPOMAarHUTHOM MHAYKIMH. Buxpesoe anexrpuueckoe mnone. OJ(C uHAyKIHMH B

NBIDKYILUXCS MPOBOJHUKAX. SIBJIeHHE CAaMOMHIAYKUMH. WHIYKTHBHOCTb. DHEpPrus MarHUTHOTO

MoJsi TOKa. B3aMMOCBS3b 3JEKTPUUECKUX M MAarHUTHBIX nojei B mpogeccun 08.01.29 Macrtep 1o
€MOHTY M 00CTYXMBAaHHUIO HHKEHEPHBIX CHCTEM JKUJIMITHO-KOMMYHAJIBHOI'O X035HCTBA.

10

JlabopaTopHO-TIpaKTUYECKUE 3aHATHUS
Pemienne 3amau ¢ mpodeccuoHambHOM HampaBieHHOCThIO 1o mpodeccuu 08.01.29 Mactep mo
€MOHTY M 00CITY>KHBAaHUIO MH)KEHEPHBIX CUCTEM JKHUJIMIIIHO-KOMMYHAJIBHOTO XO3SHCTBA.

Tema 9.3
JJICKTPOMarHUTHBIE
KOJIeOaHHs U
BOJIHBI

Conep:xxanue yueOHOro MaTepuaJia

CBOOOIIHBIE AJIEKTpPOMArHWTHBIE KoneOaHus. [IpeBpaiieHue sHepruu B KoyeOaTENIbHOM KOHTYpE.
3aTyxaromuye 5SJIeKTpOMarHuTHbIE Kojebanus. ['eHeparop He3aTyXalomux SJIEKTPOMArHUTHBIX
KoneOanuii. BeiHyXIeHHbIe dneKTpuueckue konebanus. [lepemennslii Tok. ['eHepaTop mepeMeHHOro
Toka. [lomydenwue, mepenada u pacmpeaeneHue dekTpodHepruu B nmpodeccuu 08.01.29 Macrep mo
€MOHTY M 00CITY>KHBaHUIO MH)KEHEPHBIX CUCTEM JKUJIHIIIHO-KOMMYHAJIBHOTO XO3sIHCTBA.

10

JTaGopaTOpHO-TIPAKTUYECKUE 3aHATHUS
Pemenue 3anau ¢ npodeccnoHaabHOM HampaBieHHOCThIo npodeccuu 08.01.29 Mactep 1o peMOHTY
1 00CITY)KMBaHHIO MH)KEHEPHBIX CUCTEM >KHJIMIITHO-KOMMYHAJIBHOTO X035IICTBa.

Tema 9.4 Ilpupona
cBeTa

Conep:xanue yueOHOro MaTepuaJia
3akoHbI ocBelieHHOCTH B nipodeccun 08.01.29 Macrtep no peMOHTY U 00CITYKUBaHUIO UHKEHEPHBIX

CUCTCM KUJIMIITHO-KOMMYHAJILHOT' O XO3SHCTBA.

10

OK 01
OK 02
OK 03
OK 05
OK 07
IIK 1.1
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JlabopaTopHO-TIPaKTUYECKUE 3aHSATHUS
Pemenue 3amau ¢ mpodecCHOHAIBHOW HampaBieHHOCThIO 1o mpodeccun 08.01.29 Mactep mo
PEMOHTY U 00CTYKUBAHUIO WHKCHEPHBIX CUCTEM KIJIHITHO-KOMMYHAIILHOTO XO035HCTBA.

IpomexxyTouHnasi arTecTamus (3K3aMeH)

18

Bcero:

180
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3. YcaoBus peaju3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCHUNIMHBI
3.1. Jlns peanu3auuud NporpaMMbl JMCHUILUIHHBI UMEETCS yUeOHBIN KaOUHET «DU3UKHNY.

B cootBerctBum ¢ tpeboBanusmu @I'OC COO k MarepuaabHO-TEXHHUYECKOMY OOCCIIECYCHHIO
y4eOHoro mpouecca 0a30Bblii ypOBEeHb Kypca (U3MKHM HAa YPOBHE CpEIHEro oOLero oOpazoBaHMs
U3y4yaeTcs B yCIOBUAX KaOMHETa (PU3UKU.

B xabunere Qu3MKu MMeeTcs HEOOXOAMMOE J1abopaTopHOE 00OPYJOBAHUE JUISL BHITIOJIHEHUS
yKa3aHHBIX B IpOTpaMMe 10 (PU3MKE MPAKTUIECKUX padoT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

JleMOHCTpallMOHHOE 000pyIoBaHHE 00ECIIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B IPOTrpaMMe
no (u3MKe KIOYEBBIX JIEMOHCTpPAlMKA s HMCCICIOBAHMUSA HW3YyYaeMbIX SBICHHA W TIPOILIECCOB,
IMIIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIabopatopHoe oOopynoBaHue Juisi Ja0OpaTOPHBIX M IPaKTHUYECKUX paboT B BHJE
TEMaTUYECKUX KOMIUIEKTOB O0ECIeYMBaETCSIB PAacyEéTe OJHOIO0 KOMIUIEKTa Ha JBYX OOYyYaroIIMXCS.
TemaTuueckue KOMIUIGKTBI —JJaODOpPAaTOPHOIO  00OpYNOBaHMsS TOCTPOCHBI HAa  KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX W IM(POBBIX HPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTENIBHBIX
CHCTEM B BHJIE IIU(PPOBBIX JTa00OpaTOpHUid.

O6opynoBanue yueOHOro KabuHeTa:

- TOCAJI0YHBIE MECTA MO KOJIMYECTBY 00YJarOIIUXCS;
- pabouee MecTO IpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJISIIHBIX IOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPHUAJIOB;

- 3aJJaHMs JUI IPOBEPOUHBIX paboT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMS;

- MaTepuasbl FIK3aMeHa.

TexHuueckue cpeacTBa 00ydeHHs:

- IEPCOHATBHBIN KOMITBIOTEP C JMIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIIeueHUEM;
- IPOEKTOP C FIKPAHOM.

[TepeueHb 1EMOHCTPALMOHHOTO U JIAOOPATOPHOTO OOOPYAOBAHUS:
[Tudposas nabopaTopus o (pu3MKe A MPeroaaBaTes;
[Tudposas nabopaTtopus no ¢pusnke A1 00ydaroLerocs;

Becrsl TexHHUECKUE ¢ pa3HOBECAMU;
KommuexT 11 1a6opaTopHOro NpakTUKyMa MO ONTHKE;

IAEEI S

KommiekT [1st 1abopaTopHOTo MPaKTUKyMa Mo MEXaHHUKE;

6. Kommuiekt  mst mabopaTopHOTO — TMpakTHKyMa MO MOJEKYJsIpHOH  dusmke
¥ TEPMOIMHAMUKH;

7. Kommurekr TSt 71a00paTOpPHOTO MPaKTHKyMa o JNEKTPUUECTBY
(c renepaTropom);

8. Kommiekt s u3ydeHus: BO30OHOBIISIEMBIX MCTOYHUKOB SHEPrUU (COJTHEYHOH, BETPOBOU
SHEPruu, OMo-, MEXaHUYECKON U TEPMOIJIEKTPUUECKOIN SHEPTeTUKHN);

9. Amnepmerp 1abopaTOpHBIH;

10. BombT™eTp 1abopaTOpHBIN;

11. Konopumerp ¢ HaOOpOM KalIOpUMETPHUUECKHX Tell;

12. Tepmometp 1ab0OpaTOPHEIA,

13. Kommurekr TUTst U3yYeHUS OCHOB MEXaHUKH, MTHEBMATHKH

1 BO30OHOBJISIEMBIX HCTOYHHUKOB SHCPTHU;
25



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

bapomerp-anepoun;

biiok nmuTanus peryaupyemslii;

Be0-kamepa Ha IOJBUKHOM IITATUBE;

Buneokamepa asst paboThl ¢ ONITHYECKUMU PHOOpaMH;
['enepaTop 3ByKOBOI;

['urpometp (ncuxpomerp);

['py3 HaOGOpHBIA;

JnHamomeTp 1eMOHCTpallMOHHbIN;

KoMmuiekT nocy/ipl AEMOHCTPALIMOHHON C IPUHAICKHOCTSIMU;
MaHOoMeTp )KUIKOCTHOM IEMOHCTPAlMOHHBIN;

Mertp neMOHCTpaMOHHBIN;

Muxkpockon J1eMOHCTPALIMOHHBIN;

Hacoc Bakyymubiii KomoBckoro;

CTonuk nogbeMHBI;

[ITaTUB 1eMOHCTPAIIMOHHBIN (PUINUECKHIA,

DNEKTPOIUINTKA;

Habop neMoHCTpaloHHBIH [0 MEXaHUYECKUM SBICHUSIM;
Habop neMoHCTpanimoHHBIH 110 IMHAMUKE BpalllaTeIbHOIO JBUKCHUS,
Habop neMoHCTpallMOHHBIN IO MEXaHUYECKUM KOJICOaHUSIM;
Habop nemoHCTpaliOHHBIN BOJIHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastauk MakcBena;

HabGop Ten paBHOTrO 00BEMa;

HaGop Ten paBHOI Macchl;

[Tpubop u1d AeMOHCTpaLU aTMOC(HEPHOTO JJaBJICHUS;
[Tpr3Ma, HaKJIOHSIOMIASICSL C OTBECOM;

PpIuar nemoHCTpanMOHHBIN;

Cocyapl coobmiaronmecs;

CrakaH OTJIMBHOI 1I€MOHCTPAIIOHHBIH;

TpyOka HproToHa;

[Tap ITackans;

HaGop neMoHCTpallMOHHBIN IO MOJEKYISIPHON (PM3UKE U TEIJIOBBIM SIBIICHHSIM;
Habop neMoHCTpallMOHHBIN 1O Ta30BBIM 3aKOHAM;

Habop xanmumnsipos;

TpyOka /1151 IeMOHCTpaluy KOHBEKIIUU B KUKOCTH;
[{unuHApBI CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIOM;

BBICOKOBONIBTHBIN UCTOYHUK;

['enepatop Ban-ne-I'paada;

Ho3umerp;

KamMepTOHBI Ha pE30HAHCHBIX SIIHUKAX;

Kommnexkt  mpubGopoB M NpUHAMISKHOCTEH I JIEMOHCTpAIMH

SJICKTPOMArHuTHBIX BOJIH;

56.

CBOWCTB

KomrmiekT prudopoB JUISL N3y4YEHUs IIPUHIUIIOB paguonpuema

U pauorepeiauu;
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57. KommiekT npoBOJIOB;

58. Maruut nyroo6pa3HbIii;

59. Marsaur nosocoBoi AeMOHCTPAIIMOHHBIH;

60. MammHa 3nexTpodopHas;

61. MasTHHUK 2JIEKTPOCTATUYCCKUA;

62. HaGop 1o u3y4eHno MaraHuTHOTO TOJIs1 3eMIIH;

63. Habop neMoHCTpaloOHHbII 10 MArHUTHOMY IOJIO KOJIBLIEBBIX TOKOB;
64. HabGop neMOHCTpallMOHHBIHN 1O TTOJIYIIPOBOIHUKAM;

65. Habop nemMoHCTpanoHHbIH 110 TOCTOSITHHOMY TOKY;

66. HaGop neMOHCTpaliMOHHBIH 110 3JEKTPUIECKOMY TOKY B BaKyyM€;
67. HabGop neMOHCTpallMOHHBIH 110 3JIEKTPOJUHAMUKE;

68. Habop /i AeMOHCTpalliy MarHUTHBIX TTOJICH;

69. HaGop m1s 1eMOHCTpaIy JICKTPHUIECKUX TTOJICH;

70. Tpanchopmarop yueOHBIH;

71. ITanouka CTEKJIIHHASL;

72. ITanouka >00HUTOBAL;

73. IIpubop Jlenmna;

74. Crpenku MarHUTHbIE HA IITaTUBAX;

75. CyitaH 3JeKTpOCTaTHUECKHUI;

76. IITaTUBBI U30HPYIOIINE;

77. DrekTpoMarHuT pa3OOpPHBIIL;

78. Habop neMOHCTpaliMOHHbIH 110 FT€OMETPUYECKOI ONTHKE;

79. HabGop neMOHCTpallMOHHBIN 110 BOJTHOBOM OTTHKE;

80. CnexTpockon IBYXTpYOHBI;

81. Habop cnekTpanbHbIX TPyOOK ¢ HCTOUHUKOM MTUTaHHUS;

82. YcranoBka s uzyuaenus porodrddekra;

83. Habop nemoHCTpanmoHHbIH 110 mocTostHHO# [Tnanka;

84. KoMIuteKT HarsiIHBIX MOCOOUH JIJIsl TOCTOSTHHOTO MCTIOh30BAHUS;
85. Komrutekt mopTpeToB 1yt opopMIIeHHsI KaOUHETa;

86. KoMIuieKT 1eMOHCTPALMOHHBIX YUeOHbBIX TaOIHII.

Nudopmanuonnoe odecneyenne 00ydeHus
JUis  pealn3aluy MPOrpaMMbl JUCHUIUIMHBL OWOMMOTEYHbIM (OHI HMeeT MedyaTHble |
AIIEKTPOHHBIE YUEOHUKH.

OcHOBHBIC HCTOYHHMKH:

1. JmutpueBa B.®. ®usmuka s npodeccuid M CrenuagbHOCTeH TEXHUYECKOTo MpOQuIIs:
y4eOHHK JJ11 00pa30BaTEIbHBIX YUPEKISHUN cpel. nmpod. odpazoBanus. — M., 2022.

2. JImutpueBa B.®. ®usmka mns mpodeccuii M cCrenuanbHOCTEH TEXHHUYECKOTO TPOQUIIS.
COopHuKk 3ama4: y4ueb. mocodue s 00pa3oBaTeNbHBIX YUpeKIAEeHUN cpel. mpod. oopasoBanusi. — M.,
2023.

3. Tpodumona T.H., ®upcor A.B. ®usuka. CnpaBounuk. — M., 2022,

4. Oupco A.B. ®usuka ans npodeccuil M cHenMaIbHOCTEH TEXHHUYECKOTO U
€CTeCTBEHHOHAYYHOTO Npoduiel: yd4eOHUK Juis 00pa3oBaTelbHBIX YUpeXAEHUH cpen. mpod.
obpazoBanus / mox pex. T. U. Tpohumosoii. — M., 2023.
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JlonoTHUTeIbHbIEe UCTOYHUKH:

1. Camoiinenko I1.. COopHUK 3a/1a4 ¥ BOMIPOCHI O (pu3uKe: yueOHOe MOCcoOue sl CTYJACHTOB
00pa30oBaTeNbHBIX YUPEKIECHUN cpeaHero mpodeccroHanpbHoro obpaszoBanus / I1.M. CamolineHko,
A.B. Ceprees — M.: U3narenbckuil neHTp «Axagemus», 2023.

2. Jlykamun B.M. CoOopuuk 3amau no ¢usuke, B.M. Jlykamuu, E.B.MBanoBa. — M.:
IIpocsemenue, 2023.

3. Kabapauu O.®. ®dusuka: CipaBoyHbIe MaTEpHAIIbI: Y4eOHbBIE TOCOOUS I ydammxcs. - M.:
IIpocsemenue, 2022.

4. PeimkeBnu A.Il. ®msuka. 3amaunuk. 10 — 11 k. mocobue st 00mieoOpa3oBaTebHBIX
yupexaenuit / A.Il. PermkeBuu. — M.: lpoda, 2022.

5. O®usuka B TaOMUIAX YHUBEPCAIbHOE CIPABOYHOE TOCOOME JJIsl INKOJIBHUKOB U
aOUTYpPUEHTOB.

IIepeyens UHTEpPHET-pECypCoB:

1. Enunas KOJUTEKITUS UPPOBBIX 00pa3oBaTebHBIX pecypcoB.—Pexum
noctyna:http://school-collection.edu.ru/catalog/pupil/?subject=30;

2. KM-mikomna. — Pexxum pocryma: http://www.km-school.ru/;

3. OtkpeiTas pusuka.—Pexxum nocryma:
http://www.physics.ru/courses/op25part2/design/index.htm;

4. ITnatdopma SKimacc — Pexxum nocryma: http://www. yaklass.ru /;Poccuiickas
9JIEKTPOHHAs 1IKoja — Pesxum noctyma: http://www.resh.edu.ru/;

5. ®uzuka.ru. — Pexum  gocryma:  http://www.fizika.ru;

6. ®UITN (BIIP 11 kmacc) — Pexum moctyma: http://www.fipi.ru /;9nekTpoHHbINH yIeOHUK—

Pesxxum nmocryna:http://www.physbook.ru/.

28


http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
http://www/
http://www.resh.edu.ru/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/

4. KOHTPOJIb M OlI€eHKA Pe3y/JIbTATOB OCBOCHUS JUCIUNINHBI

Kontpoas wu

OlleHKAa PE3yJIbTaTOB

OCBOCHHA

0011e00pa3oBaTebHON  TUCIUILINHBI

pacKpbIBalOTCA 4epe3 JIUCUUIUIMHAPHBIE pe3yJIbTaThl, HANpaBieHHblE HAa (opMHpOBaHHE OOIIUX U

HpO(i)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHfI I10 pasaciiaM U TEMaM COACPIKaHHUA yqe6Hor0 Marcpuaia.

Kon v nanmenoBanue
(opMupyemMbIX KOMIIETEHIM A

Pa3zpgen/Tema

THun oueHoYHbIX
MeponpUATHI

OK 01. Beibupare cmoco0sl
pelieHus 3a1ay
poeCCHOHATILHON NI TeTbHOCTH
MPUMEHHUTEIPHO K  Pa3JIMYHBIM

Paszpen 2. Temrr 2.1., 2.2., 2.3.
Pa3pmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr14.1.,4.2.,4.3

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

KOHTCKCTaM Pazznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c
OK 02. Hcnons3zoBars Pasgen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIC CpeJAcTBa IoMcKa, Pasgen 3. Temsr 3.1., 3.2., 3.3.
aHaIn3a U HHTCpOPCTAlUH Pasnen 4. Temsr 4.1., 4.2., 4.3
MH(OpMALIK Paszmen 5. Temsr 5.1.,5.2., 5.3.
1 MH()OPMALMOHHBIE TEXHOJIOTHH Paszen 6. Tema 6.1
IS BBIIIOJITHEHUS 3a7ay

npodeccCuoHaNbHOM NesTeNIbHOCTH

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

OK 03. [TnanupoBats| Pa3znen 1. Tema 1.1

U peann3oBbIBaTh coOcTBeHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.
po(heCCHOHANBHOE Paznen 4. Tems1 4.1., 4.2., 4.3
151 JINYHOCTHOE pasBuTHE, Pasnen 8 Tema 8.1
MpeIPUHIMATETbCKYIO o/c

eI TENLHOCTD

B  npodeccuoHanbHOl  cdepe,

MCII0JIb30BAaTh 3HAHHUS]

MO0 MpaBoBOM W  (PUHAHCOBOW

FPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CUTYaIUSIX

OK 04. O¢pdextuBHO| Paznen 2. Temsr 2.1., 2.2., 2.3.
B3aUMOJICHCTBOBATb M paboTarth Paspen 3. Temsr 3.1, 3.2., 3.3.

B KOJUICKTUBEC U KOMaH/IC

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6 Tema 6.1
Pasgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTb yCTHYIO
Y TMCbMCHHYI0O KOMMYHHUKAIHIO Hal
rOCYIapCTBEHHOM SI3BIKE]
Poccuiickoit denepanuu ¢ y4eToM
0coOeHHOCTeH COLIMAJIBHOTO
U KYJIbTYPHOTO KOHTEKCTa

Pasgen 1. Tema 1.1

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

Pasnen 4. Temr1 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pasmen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

YCTHBIH OIIPOC;
(hpOHTATIBLHBII
OI1poc;
KOHTpOJIbHAS paboTa;
HaOJIFOIcHUE
3a BBIIIOJIHEHUEM
1ab0paToOpHBIX PaboT;
MPaKTUYECKHE
paboThI(pernieHue
KayeCTBEHHBIX
U pacyeTHBIX 3a/1ay);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BBITNIOJTHEHHE
PaKTUYECKUX
3aJlaHuN
npodecCHOHATbLHON
HaIpPaBJIEHHOCTH;
BBINOJIHEHHE 33aJaHUN
IIPOMEKYTOUHON
aTTecTaluu
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Pazgen 8 Tema 8.1
ITo/c

OK 07. ConelicTBOBAaTH,
COXPAHEHUIO OKPYXKAIOIIEeH Cpebl,
PECYpCOCOEPEIKECHUIO, TTPUMEHSATH
BHAHUS 00 HU3MCHEHHMHM KJIUMara,
MIPUHITATIBI OEepEIKITUBOTO
MPOU3BOICTBA, 3¢ (HeKTHBHO
IMECTBOBAaTh B YpPE3BbIYANHBIX]
CUTYyaIUsIX

Paszpen 2. Temrr 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pasnmen 5. Temnr 5.1.,5.2., 5.3.

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

[IK 1.1. BeImoaHATh PEMOHT U
MOHTaX CUCTEM
BOJOCHA0KEHN,

BOAOOTBCACHHA U OTOINJICHHUA

ITo/c Tema 9.1 — 9.4
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