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1. OBILIASI XAPAKTEPUCTHKA PABOUYEN TIPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
OVYIIL.11 ®U3UKA

1.1 Mectro yueOHOro mpeaMera B CTPYKType OCHOBHOH npogeccuoHAIbHOI
00pa30oBaTeILHON POrPAMMBI:

Oo6meoOpa3oBatenbHblil yaeOHbld npeamer OVYIL.11du3uka sBisiercs 00s3aTeNbHON YacThIO
0011e00pa3oBaTeIbHOrO IMKJIA 00pa3oBaTelbHOM mporpaMmbl B cooTBeTcTBUU ¢ DI'OC mo
cnerranbHOCTH 23.02.08 CTpOUTENHCTBO JKEIE3HBIX JOPOT, MyTh U IMYTEBOE XO03sKCTBO. Pabouas
nporpamma OVIL.11 ®Pusmka paszpadborana B coorBercTBUH ¢ PI'OC COO (B geicTByromen
pEeMaKIMi) U C y4eTOM NpPHUMEpHOU pabouell mporpamMmbl 00IIE00pa30BATEIHHON JIUCIUTUITHHBI
«Duzukay s npodecCHOHANIBHBIX oOpa3oBaTeabHbIX opraHusanuii  MPIIO  (yTBepxkaeHa
npotokosioM Ne6/2025 ot «18» anpens 2025 1.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT MCIOJIB30BAThCS pa3IU4Hble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHUCJI€ IUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 dusuka MoxkeT OBITh HCHOJIB30BaHA B
npodeccCHoHATEHOM MOATOTOBKE, MEPETIOATOTOBKE U MOBBIIICHUN KBATH(PUKAIIUU padOInX.

B yuebnbix mnanax OIIOII-IIIICC3 yue6nsiit mpenmer OVYIL.11 ®usuka BXOAUT B COCTaB
00ImUX y4eOHBIX AUCHUIUINH (TIPEAMETOB), (POPMHUPYEMBIX U3 00s13aTEIBHBIX MPEIMETHBIX 00IacTen
®I'OC cpennero obmero o6paszoBanusi, it crnenuansHocteir CIIO. C  yu€tom mnpoduns
OCBaMBaE€MOM CIEIUATBLHOCTH JAHHBIA y4eOHBIN NpeIMeT peain3yercs Ha 1 Kypce.

1.2. Heap 1 niiaHupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

1.2.1. Lesu yuyeOHOro nmpeamera:

Conepxanue nporpaMmsl oOmieoOpasoBaresnbHoro yuyeOnoro npeamera OVIL11 ®Dwusuka
HaIpaBJICHO Ha JTOCTUKEHHE CIEAYIOLINX LIeTIeH:

* (opMHUpOBaHHE WHTEpECAa U CTPEMJICHUSI OOYyYaroIMXCs K HAYYHOMY H3YYEHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* Ppa3BUTHE MPEACTABICHUI O HAYYHOM METO/1€ TO3HAHUS

1 GOPMHUPOBAHUE MCCIIEIOBATENHCKOIO OTHOLICHHUS K OKPY’KAIOIIUM SIBJICHUSM;

* (opMupoBaHHE HAay4YHOTO MHUPOBO33PEHUs KaK pe3yJbTaTa H3yuYeHHUs] OCHOB CTPOCHMS
MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (PU3HUKH;

* (opmupoBaHue yMEHUN OOBACHATH SIBICHHS C MCIIOJIb30BaHHMEM (U3NYECKUX 3HAHUU U
HayYHBIX J0Ka3aTeNbCTB;

* (opMupOBaHUE NPEACTABICHUI O POIN (HUZMKHU Ul Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrKeHHe ITHX 1ieiei o0ecreuynBaeTcs peleHneM CIeyIOIINX 3a/1a4

B IIpoliecce U3y4YeHus Kypca (pU3UKH Ha ypOBHE CPEAHEro 00IIero oopa3oBaHMsL:

* MpHOOpETeHHE CUCTEMbl 3HaHUM 00 oOmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUAX, BKIIOYAsi MEXaHUKY, MOJEKYJIAPHYIO (HU3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (PU3UKY U
3JIEMEHTHI acTPODU3UKY;

* (opMupOBaHHE YMEHUN MPUMEHSTHh TEOPETUUECKUE 3HAHUS

Ui 0OBsICHEHUS (PU3MUECKUX SBJIEHUN B MPUPOJIEC U JJIs MPUHATHUS MPAKTUYECKUX PELICHHUH B
IIOBCE/IHEBHOM JKH3HY;

* OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJaHHOM (PM3NYECKOH MOJEINbIo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE CO37aHue (PU3NYECKOW MOJIENH, COOTBETCTBYIOLICH
YCIIOBUSIM 33]1a4H;

* MOHMMaHue (U3NYECKUX OCHOB U MPHUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

* OBJIQJICHHE METOJIAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS

U TpOBEACHUS (PU3MUECKUX OSKCIEPUMEHTOB, aHAIW3a M HMHTEPIpETaluu HWHPOpMalnH,

3



OTIpEJIEIICHUS IOCTOBEPHOCTH TTOTYYEHHOTO PE3yiIbTaTa;

* CO3JaHME YCIIOBHHA JJIs Pa3BUTHS YMEHHH IPOCKTHO-HCCIIECIOBATEIBCKONH, TBOPYECKOM
JeSITeITbHOCTH.

Ocobennocmov Gopmuposarus cOBOKYNHOCMU 3a0ay U3yYeHUs GuuKu OJisk CUCMEMbl CPEOHe20
npogheccuoHanbHo20 06pPaA3068aHUs 3AKIIOUAEMC sl 8 HeOOXO0OUMOCMU Pedaru3ayuu npogpheccuoHaIbHOU
HAnpasieHHOCmU  peulaemvlx 3a0ay, yu4éma ocobenHocmel cghepvl OesmenbHocmu  0yOyWuUx
cneyuanucmos.

Ilpocpamma no ¢usuxe npedocmasniem BGO3MONCHOCMb OJil Peanu3ayuu  pPa3iudHbIX
MeMoOUUeCKUX N00X0008 K OpeaHu3ayuu 00yuenus huzuke npu yCcio8uu COXpaneHus 0013amenbHol
yacmu cooepacanus Kypca.

IIpenooasamensv énpage camocmosmenbHo 8blOUPAMb POPMY U3VUEHUS MaAmepuana. i1eKyus,
O0eMOHCMPayusi dIKCNepUMenma, npaKxmudeckds paboma, NPaKmuKym no peuwileHuro 3a0ad u np., a
makdce no ce0emy YCMOMPEHUI Npo8oOUm OeMOHCMPAYUOHHbIe U 1aOOpamopHvle pabomsl ¢
yuémom umerouje2ocss 06opyoosanusi (onpeoensims NPoOOJAHCUMENbHOCHb  1A00PAMOPHO20 UIU
NPAKMUYeCcKo2o 3aHsmus, OONOIHAMb €20 OpYeuMu SUOaMu pabom. uzyueHue meopemutecKoo
Mamepuana, peuterue 3a0ay, paboma ¢ MexHU4eCKUM MeKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvHo onpeodessienm Nocie008amenbHOCHb U3YHeHUs U 00bem
Yacos, OMEOOUMBIU HA U3YYEHUe OMOENbHbIX meM, Gbloupaem memMamuxy npopheccuoOHaIbHO
OPUEHMUPOBAHHO20 — COOEPAHCAHUS  OUCYUNIUHBL 8  3a8UcUMocmu om cneyuguxu 6yoywell
npogheccuoHanbHol 0esimeabHOCmu 00yYaUUxcs.

1.2.2. Ilnanupyemplie pe3yJbTAThl 0CBOCHHUSA 0011e00Pa30BaTEJIbHOI0 YUeOHOr0 nmpeamera
B cooTBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue komnetreniuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C JINIYHOCTHBIMH, METAIPEIMETHBIMU U TIPEMETHBIMU PE3yIbTaTaMH O0YICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B Ta0IHIIE:



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHITH I

[InanupyeMble pe3y/bTAThl 0CBOEHHS IIPOrPAMMBI 10 Y4eOHOMY MpeaMeTy

O6mue?

JucuuminHapubie’

OK 01. Beibupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIM4HOCTHBIE Pe3yJbTaThl JOJDKHBI OTPaXaTh B 4aCTH
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TpPYIY,
MacTepcTBa, TPYI0JII00HE;

- TOTOBHOCTD K aKTHUBHOM
TEXHOJIOTHYECKOM W  COLMAJbHOH  HAmpaBJIEHHOCTH,
CIIOCOOHOCTH WHUIIUHPOBATH, TUTAHUPOBATH u
CaMOCTOSTEIILHO BBITIOJHATH TAKYIO JACATEIHHOCTD;

- MHTEpeC K pa3nuvHbIM chepam npodeccrnoHaITbHON
JIEeITEIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU.

MeTtanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:

OsBnaneHue YHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIbHLIMU JCHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTLHO (POPMYJIUPOBATh U aKTYAITH3UPOBATH
npo0iemy, paccMmaTpuBath ee BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIH MPU3HAK WJIM OCHOBAHHS
JUIS ~ CpaBHEHHUs, Kilaccupukauuu U  00OOIIeHHUS;
OTIPENICIIATh TEH JISATSIIbHOCTH, 33/1aBaTh MapaMeTpsl U
KPUTEPUU UX JOCTHKEHUS; BBISABIATH 3aKOHOMEPHOCTU H
MIPOTUBOPEUYHUSI B PAaCCMATPUBAEMBIX SIBICHUSX; BHOCHTH

OCO3HAaHUEC I CHHOCTHU

ACATCIIBHOCTH

I1P6 1. ChopMupOBaHHOCTH HPEACTABICHUN O POJIU
U MecTe (GU3UKU U aCTPOHOMUU B COBPEMEHHOW Hay4yHOH
KapTHHE MHpa, O CHCTeMooOpasyomeil ponu (U3MKd B
pa3BUTHH €CTECTBEHHBIX HayK, TEeXHUKH
U COBPEMEHHBIX TEXHOJOTHH, O BKIAAEC POCCUUCKUX
U 3apyOeXHbIX YYEHBIX-(U3UKOB B pa3BUTUE HAYKH;
NOHMMaHue  (PU3MUYECKOW  CYIIHOCTH  HaOJIIOIaeMBIX
SABJICHUM  MHKpPOMHMpA, MakpoMUpa M  Meramupa;
NOHMMAHHWE PpOJIM  aCTPOHOMUU B  IPAKTUYECKOU
NeSITeIbHOCTH  4YelloBeKa W JajbHeWlleM  HayyHo-
TEXHUYECKOM pa3BUTHUH, poiu buzuku
B (opMmupoBaHUM Kpyrozopa M  (YHKIHOHAIBHON
IPaMOTHOCTH YE€JOBEKa JJIsi PELIEHUS MPAKTHUYECKUX
3ajau;

[TP6 2. CdopMupoBaHHOCTH YMEHHI pacro3HaBaTh
¢usnyeckue sBIEHUS (MpoOLECCh) U OOBSICHATH HMX Ha
OCHOBE  H3YYEHHBIX  3aKOHOB:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE, CBOOOHOE
MajieHue TeJ, JBWKEHHE [0 OKPYXKHOCTH, WHEpPIHS,
B3aUMoOJIeiicTBUEe  Tes,  KoyiebaTelnbHOE  JIBUXKEHHE,
pe30HaHC, BOJHOBOE JBMXeHHUE; TUdPy3usi, OpOyHOBCKOE
JIBUKECHHE, CTPOCHHME JKMJIKOCTEH W TBEPIBIX T,
W3MEHEHHe 00beMa Tesl MPU HarpeBaHUU (OXJIaXICHUN),

KOPPCKTHUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBHC TCIIJIOBOC PaBHOBECHUC, HCIIapCHHC, KOHACHCAIU,
pPE3YIbTATOB MLECISAM, OICHHMBATbL PUCKHU HOCJ'I@)ICTBI/II\/'I TIJIaBJICHUC, KpucTtajjin3anus, KUIICHUC, BJIa)XHOCTD
ACATCIIbHOCTH; PA3BHUBATL KPCATHBHOC MBIINIJICHUC TIpU BO3yXa, CBA3b CpCI(HCfI KHUHETHYECKOM OHCPTHUNU

200mue pesynbTaThl cOPMYJMPOBAHBI B COOTBETCTBHM C JIMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyibraramu ®IOC COO, B (POPMHUPOBAaHMM KOTOPHIX yYacTBYET
o01meoOpa3oBaTenbHas JUCHUIUIMHA.

3 MucuuIIMHapHbIe Pe3yJbTaThl ChOPMYIUPOBAHBI M HPOHYMEPOBAHBI B COOTBETCTBUHU C TPEOOBAHUAMMU K IIPEAMETHBIM pesybTatam 6a308oro yposHs (ITP6) ®TOC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 1.).
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peIIeHUY )KU3HEHHBIX MPo0IIeM;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIQJICTh HABBIKAMHU Y4Ye€OHO-HMCCIICIOBATEIBCKON H
MPOCKTHON  JCSATENBbHOCTH, HABBIKAMHU  Pa3pelICHHS
npo0em;

- BBISBIATH NPUYNHHO-CICACTBEHHBIC CBSI3U U
aKTyaJM3upoOBaTh 3ajady, BBIABUTATh THIIOTE3Y €€
pelIeHUs, HAXOIUTh AapryMEHTBhI IS JI0Ka3aTelIhCTBa
CBOMX YTBEpP)KICHUH, 3a/1aBaTh NapamMeTpbl U KPHUTEPUHU
pelIeHus;

- aHaJIM3WPOBATh IIOJIYYCHHBIE B XOJ€ PCIICHUS
3aa4l  pe3yJbTaThl, KPUTUYCCKU  OICHWBATh  UX
JIOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MCHECHHE B HOBBIX
YCIIOBUSX;

- YMeTh MEPEHOCUTh 3HAHWS B IIO3HABATCIBHYIO H
MIPAKTUIECKYIO YaCTH KU3HEICATCIILHOCTH;

- yMeTb HHTErPUPOBATH 3HAHUS U3
MpeAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC UJACH, IPEjIaraTh OPUTHHATbHbBIE
MTOJIXOJIbI U PEIICHUS;

- MPOSIBIATH CIOCOOHOCTh WX WCIOJB30BAHUS B
MMO3HABATEJILHON U COIMATIbHOM MPAKTUKE;

-IPOSIBJSITH ~ CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOATEIILHOMY MTOVMCKY METOJIOB penieHus
MPAKTUYECKUX 3a/la4y, MPUMEHEHHUIO Pa3IMYHBIX METO/0B
TTO3HAHUS;

- CTaBUTHh U (POpMyIHpPOBaTH COOCTBEHHBIE 3a7a4l B
o0Opa3oBaTenbHON JeSITeTbHOCTH " JKU3HEHHBIX
CUTYallUsX; BBIABISATh MPUYUHHO-CIEICTBEHHBIC CBSI3U W
JUIS  JTOKa3aTejdbCTBAa CBOWMX YTBEPXKICHWH, 3a7aBaTh
mapaMeTpbl W KPHUTEPUH PEIICHUS aKTyalu3upOBaTh
3a/ady, BBIABUTATh THIIOTE3y €€ peIICHUs, HaXOIUTh
apTyMEHTHI,

- AQHAIM3MPOBATH TIOJIYYCHHBIC B XOJ€ PpEHICHUS

Pa3HbIX

TCIJIOBOTO  JBMKECHHS ~ MOJICKYJI C  aOCOJFOTHOM
TEMIIEpaTypoOM, IIOBBILICHUE [JaBIEHUA Ta3a IIpU €ro
HarpeBaHUM B  3aKPhITOM  COCYJIE, CBSI3b  MEXIY
napamMeTpaMH ~ COCTOSIHMSI Ta3a B HM30Mpoleccax;
AIIEKTPU3AIMS TEJ, B3aUMOJICHCTBUE 3aps/0B, HArPEBaHHE
IIPpOBOAHHKA C TOKOM, B3aHMOI[eI>iCTBHe MAarHuToB,
JJICKTPOMArHUTHAS ~WHAYKIHS, JCUCTBHE MArHUTHOTO
moJi1 Ha HOPOBOJHHUK C TOKOM H I[BI/I)KYH_[I/II\/'ICSI 3apsan,
AIIEKTPOMATHUTHBIC KOJIEOAHUS U BOJIHBI, TIPSMOJIMHEHHOE
pactpocTpaHeHHE CBETa, OTPaKEHHE, NPEIOMIICHHUE,
uHTepdepeHims, AUdpakuus W MOJSPU3AIUA  CBETA,
TUcTiepcust cBeTa; GOTOoAIeKTpUIecKrii 3P dexT, cBeToBOE
JIaBJICHHE, BO3HUKHOBEHHE JIMHEHUYATOrO CIEKTpa aroma

BOJIOPO/IA, €CTeCTBEHHAs 51 HCKYCCTBCHHAS
PainOaKTUBHOCTb,

11P6 3. Bnanenne OCHOBOMNOJIArarouuMu
(bu3HYeCKUMU MTOHATHSIMH u BEJIMYMHAMU,

XapaKTEPUIYIOMUMU (PU3UUECKHUE TIPOLIECCHI (CBA3aHHBIMHU
C MEXaHMYECKUM JIBUKEHUEM, B3aWMOJECHCTBUEM Te,

MEXaHWYECKUMH KOJICOaHUAMHU U BOJIHAMH; aTOMHO-
MOJICKYJIIPHBIM CTPOCHUCM BCIICCTBA, TCIITIOBBIMU
nmponeccaMm; OJICKTPUUCCKUM W MArHuTHBIM IIOJISIMH,
QJICKTPUICCKUM TOKOM, SJICKTPOMAarouTHBIMHA

KOJICOaHUSIMH U BOJIHAMH, OINTHYCCKHMU ABJIICHUAMU,
KBAHTOBBIMHU ABJICHUAMH, CTPOCHUECM aTOMa MU aTOMHOI'O

aapa, PaZ0aKTUBHOCTHIO); BIIAJICHUE
OCHOBOIOJIAralolIMMU  ACTPOHOMHUYECKMMH  [TOHSTHSIMH,
MTO3BOJISIFOIIMMU XapaKkTepu30BaTh MIPOLIECCHI,

MPOUCXOASAIIME Ha 3BE3JaX, B 3BE3/IHBIX CHUCTEMaxX, B
MEXKTIAKTHIECKON Ccpejie; IBIKEHHE HEOECHBIX Te,
9BOJIIOLIMIO 3Be311 U BeeleHHoid;

[IP6 4. BiageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
u TeopusiMu (3akoH BcemupHoro Tsrorenus, I, 11 u III




3aa4d  pe3yNbTaTbl, KPUTHUYECKH  OIEHUBATh  HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSIX; JaBaTh OLICHKY HOBBIM CHUTYAIlHsIM, OL[CHUBATh
PUOOPETEHHBIN OIIBIT;

- pa3pabaTbIBaTh IUIaH PELICHUS MPOOJIEMBI C YIETOM
aHaJIM3a MMEIOIINXCS MaTepHATbHBIX U HeMaTepHabHBIX
pPECypCOB; CTaBUTh NPOOJIEMBbI M 3aJaud, JOIYCKAroIIHe
aJIbTEPHATUBHBIE PEIICHUS

3aKOHBI HBI-OTOHa,
OHCPI'UH, 3aKOH

3aKOH COXPAHEHUS MEXaHUYECKOU
COXpaHEHHUsI HUMITYJIbCa, MPUHIUII
CyHepro3uIuu CHII, MPUHIIUIT PaBHONPABHOCTU
HWHEPUHUATbHBIX CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, TMEPBbI  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXpAaHEHHUs SJIEKTPUYECKOro 3apsana, 3akoH KyroHa,
3akoH Owma Juis ydacTka Lenu, 3akoH OMa st MOoJHOM
3JIeKTpUYecKor 1enu, 3akoH JDxoyns - Jlenua, 3akoH
9JIEKTPOMArHUTHOW  WHAYKIMU, 3aKOH  COXPaHEHMS
SHEPruU, 3aKOH MPAMOJUHEHHOIO pacrpoCTpaHEHUs
CBETa, 3aKOH OTpPaXCHHUS CBETa, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPaHEHMS HHEPruH, 3aKOH COXPaHEHUs
UMITYJIbCa, 3aKOH COXpaHEHUs SJIEKTPUYECKOro 3apsja,
3aKOH COXpPAaHEHHUs MacCOBOI'0 4MCIa, MOCTyJaThl bopa,
3aKOH PaIOaKTUBHOTO pacrnana); YBEPEHHOE
MCIIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH MPH aHATIU3€E
(bU3UYEeCKUX SBJICHUHN U TIPOIIECCOB;

[IP6 6. BnameHue OCHOBHBIMH METOJAMU HAYYHOTO
TO3HAHMS, HCTIOBE3YEMbIMU B (PU3UKE: TPOBOUTH MIPSIMbIE
U KOCBEHHBIC M3MEpeHUs (HM3MUECKUX BEIMYUH, BHIOUpPAS
ONTUMATBHBINA CTIOCOO U3MEPEHUS U UCIIOJIb3YsI U3BECTHBIC
METO/Ibl OLEHKH MOTPEIIHOCTEW W3MEpPEHUM, MPOBOJUTH
WCCTEOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEITUYMH
C HCMOJB30BAHUEM TPSMBIX HU3MEpPEHHUH, OOBICHSITH
TOJTyY€HHBIE Pe3yJIbTaThl, HCTIONB3YS (PU3UUECKHIE TECOPHH,
3aKOHBI W TIOHSATUS, W JellaTh BBIBOABI, COOJIIONATh
MpaBuiIa 0e30macHOTO Tpyna
MpU TPOBEIEHUU HKCCIENOBAaHUN B paMKax y4eOHOTO

JKCIIEPUMEHTA u y4e0HO-HCCIIeI0BATENIbCKON
JESTEIbHOCTH c HCII0JIb30BAHUEM U(pPOBBIX
M3MEPUTENbHBIX YCTPOMCTB u 1abopaTopHOTO
o0opynoBaHusi;  COPMHUPOBAHHOCTH  MPEACTABICHUI

0 MCTOJAX TIIOJYYCHHSA HAYYHBIX ACTPOHOMHUUYCCKHX




3HAHUI;

[MP6 7. CdopMUPOBAaHHOCTH YMEHHUsS  peIIaTh
pacyeTHble 3aJa4d C SIBHO 3aJaHHON  (PU3MYIECKOi
MOJICTIbIO, UCIIOJIB3YSI busnyeckue 3aKOHBI

¥ TPUHLMUIBI;, Ha OCHOBE aHAJIW3a YCIOBHUS 3a/1adu
BBIOMpPATh (DU3UYECKYIO MOJENb, BBIICTATH (PU3UUECKUE
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOAMMBIC JJISI €€ PeIlCHHS,
NpPOBOJUTH  pacueTsl W OLEHUBATh  PEAIbHOCTH
IIOJIy4E€HHOTO 3HA4YEeHUS (U3MYECKON BEIMYHMHBL, PEUIaTh
Ka4eCTBEHHBIE  3a/1a4H, BBICTpaWBasi  JIOTHYECKHU
HETPOTHBOPEYMBYIO LIENOYKY PACCYXICHHH C OIMOpOi Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SIBJICHUS

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOKUCKa,
aHanusa u
HWHTEPIIPETAIIHH
uHpOpMaLUU U
nH(pOpMaIIUOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3yNbTaThl JOJDKHBI OTPaKaTh B YaCTH
[EHHOCTH HAYYHOTO MO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAyKH W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
JHaNore KyJnbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIMKYJIBTYPHOM MHUPE;

- COBEpILIECHCTBOBAHHE S3bIKOBOM U YHMTATENIbCKOM
KYJBTYpBI KaKk CPE/ICTBA B3aMMOACUCTBUS MEXKIY JTFOJbMHU
Y TIO3HAHUS MUDA;

MertarnpeaMeTHbIe pe3yNibTaThl JIOJKHBI OTPaXKaTh:
Osnanenue YHHMBEpCAIbHBIMU y4eOHbIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmManueii:

- BJIAJCTh HaBBIKAMHU IIOJIyYeHHUS WHPOpMAIHUU W3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENTLHO
OCYIIECTBIISITh TOWCK, aHAJM3, CHUCTEMaTH3aIlMI0 |
MHTEpHpEeTalnio HHGOPMAIUK PA3IMYHBIX BUIOB U (HOpM
MIPEICTABIICHHS,

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX OpMATaX C y4ETOM
Ha3HAUYeHUs MHPOPMAIMU ¥ TIETCBOH  ayJUTOpPHH,

[IP6 5. YmMmeHue yuuThIBaTh I'PAaHULBl IPUMEHEHUS
U3yUYeHHBbIX (DU3MYECKUX MOJeNeil: MaTrepuanbHas TOYKa,
MHeplLMajabHasl CUCTEMa OTCYETa, UACATIbHBIA ra3; MOJEIH
CTPOCHMS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsijl, sAepHas MOJIETb aTOMa, HyKJIOHHAs
MOJIEb aTOMHOTO anpa
IIpH pelieHny (PU3NUeCcKUX 3a1au;

I1P6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU TIO
OTHONICHUIO K (U3NYECKON MH(pOpMalny, MOJIy4aeMoi u3
pa3HBIX HMCTOYHUKOB, YMEHHH HCIOJIb30BaTh IH(PPOBBIE
TEXHOJIOTHH JUISt MOKCKa, CTPYKTYpUPOBAHUS,
UHTEpIpeTallid M MpPeJCTaBIeHUs] y4eOHOH M HayyHO-
MONYJIAPHON uHboOpMaIuy; pa3BuTHE YMEHHU
KPUTHUYECKOT'0 aHaJIN3a MoJIydaeMoil HHPOpMauu




BbIOMpass ONTUMAaNbHYI0 (OpMYy TPEICTABICHUS U

BU3yaJIM3alluu,
- HCIIOJb30BaThb CpCACTBaA I/IH(bOpMaI_[I/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOT Ui B peIICHUN

KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX
3a7a4 ¢ coOII0IeHnEM TPeOOBaHUI H)PrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PeCypcocOepexeHusi, MPaBoOBbIX
M OTUYECKUX  HOPM,  HOPM  WH(POPMAIIMOHHOW
0€e301I1aCHOCTH;

- BIAJICTh HABBIKAMHU pACIIO3HABAHUS M 3alIHUTHI
uHpOpMaIMu, THPOPMAIIMOHHOH 0E30ITIaCHOCTH JIMYHOCTH

OK 03. IlnanupoBatb
U pealin30BbIBAThH
COOCTBEHHOE
npoeCCUOHATILHOE U
JHUYHOCTHOE Pa3BHUTHE,
PEIIPUHUMATEIBCKY
10 JICATEIBHOCTD B
npodeccnoHanbHOM
cdepe, UCTIONB30BaTh
3HaHUS 110 PABOBOH U
(buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHbBIX
KU3HCHHBIX
CUTYaIHIX

JIn4HOCTHBIE PE3yNbTaThl JOJDKHBI OTPAKaTh B 4ACTH
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIIOCOOHOCTH OIICHWBATh CHUTYAallMI0O W TMPUHUMATH
OCO3HAHHBIC pEILIEHUs, OPHUECHTUPYSACh HA MOpPaIbHO-

HPaBCTBCHHBIC HOPMBEI
U ICHHOCTH,
-OCO3HaHUEC JIUYHOI'O BKJ1aJ[ B IMOCTPOCHUC

YCTOHYHUBOTO OYyTIyIIEro;

MeranpeamMeTHbIe pe3yiabTaThl JOJDKHBI OTPakaTh:
OBnanenue YHUBEpCATbHBIMU PETyISITUBHBIMU
JEACTBUSAMMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITENIbHO OCYIIECTBIIATh ITO3HABATEIbHYIO
NEeSTeNbHOCTh,  BBIBISTH ~ MPOOJEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 33/1aUl B 00pa30BaTEIHbHON
JEeSATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBIIATh IUTAH  PEIICHHS
MPOOJIEMBI C YY4ETOM UMEIOIIUXCSI PeCypCOB, COOCTBEHHBIX
BO3MOXHOCTEU

U TIPEANIOYTEHUH;

- 1aBaTh OIICHKY HOBBIM CHUTYaITHsIM;

crocobcTBoBaTh  (OPMUPOBAHUIO U TPOSBICHHUIO
ITUPOKOM OJPYAMIIMM B Pa3HBIX 00JIACTAX 3HAHWM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM IMO3UIIUH TIO
OTHOIICHHIO K PHU3HUECKO MH(POPMAIIUH, TIOTy4aeMON U3
pa3HBIX HCTOYHUKOB, YMEHHUH HCIOJIb30BaTh LU(PPOBBIC

TEXHOJIOTUH JUTSt MIOUCKA, CTPYKTYPHUPOBaHMUS,
UHTEPIIPETAllUd U NPEJCTaBICHUsS y4eOHOM M HaydHO-
NOMYJIAPHOMN uHbOopMaIuy; pa3BUTHE yMEHUM

KPUTHUYECKOI0 aHAJIN3a Moy4aeMoi HHpopMaIuu




MOCTOSIHHO ~ TIOBBIIIATh  CBOM  OOpa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTOJNB30BAaTh NpPUEMBl pe(IeKCHUH Uil  OLCHKH
CUTYyalluu, BEIOOpa BEPHOT'O PELICHHUS;

- yMeTb OIICHMBAaTh PUCKA U  CBOEBPEMEHHO

IIPUHUMATh PCIICHUA
110 UX CHMXKCHHUIO

OK 04. DddexTuBHO
B3aWMO/ICVCTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHIe

JInyHOCTHBIE pPe3yNbTaThl JOJKHBI OTPAXKaTh B YaCTH
LIEHHOCTH HAy4YHOT'O MTO3HAHUA:

-OBJIa/ICBaHNE HaBbIKAMU Y4€OHO-HUCCIIEI0BATEIbCKOM,
MPOEKTHOMN
U COLIMAIbHOU JI€ATEIbHOCTH;

MeranpeamMeTHbIE PE3YJAbTAThl JOJDKHBI OTPaXKaTh:

OBnazicHue  YHMBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasl IeITEIIbHOCTb:

- TOHWUMAaTh W  WCIOJB30BaTh IMPEUMYIIECTBA

KOMaHJIHOM

Y UHJIUBUIyATbHOU PaOOTHI;

- BBIOMpAaTh TEMAaTUKy W METOJbl COBMECTHBIX
JENUCTBUM C y4ETOM OOIIHMX WHTEPECOB M BO3MOXKHOCTEH
Ka)KJOT0 WieHa KOJUIEKTHBA;

- TNpUHUMATH 1NN
OpraHU30BbIBATH
U KOOPJAWHHUPOBATH JIEUCTBHS TIO €€ JIOCTHKEHHIO:
COCTABJISITH IJIaH JIEUCTBUM, pacpeensiTh POJId C yUETOM
MHEHHH yYaCTHUKOB, 00CYXJaTh PE3YyIbTAaThl COBMECTHOM
paboThI;

-OIlCHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa U KaXIOro
ydacTHMKa KOMaHAbl B  oOmMil  pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

-IpeJiaraTb HOBBIE TPOEKTHI,
MO3MIIMK  HOBW3HBI, OPUTHHAIBHOCTH,

COBMECTHOM JICSITEIILHOCTH,

OLICHHMBATh HJEU C
MIPAKTHYECKOU

[IP6 10. OBnaneHue ymeHUsMH paboTaTh B TpYIIe

C  BBIIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUTAHUPOBATH paboty TPYIIIBL, paroHaIbHO
pacnpenensirtb JIeSTeIbHOCTh B HECTaHJAPTHBIX

CUTYyallMsIX, aJeKBAaTHO OLICHUBATh BKJIAJ KaXKIOro U3
YY4aCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBacMOM
POOIEMBI




3HAYUMOCTH; KOOPJIMHHUPOBATh
U BBIIONHATH paboOTy B  YCIOBUSIX  peajbHOrO,
BUPTYaJIbHOTO
1 KOMOMHHMPOBAHHOI'O B3aUMOJECHCTBUSI;

-OCYLIECTBIISITh MMO3UTUBHOE CTpAaTEernyecKoe
IIOBEJICHUE

B Pa3jMYHBIX CHUTYyallUiX, MPOSBISATH TBOPUYECTBO U
BooOpakeHue, ObITh HHUIIUATUBHBIM.
OBnanenue  yHHBEpCaJbHBIMU
JEACTBUSAMMU:
T') IPUHATHE ce0s U APYTHUX JIFOJICH:
- MPUHUMATh MOTHBBI U APTYMEHTBI APYTHUX JIFOJEH
[IPH aHAJIN3€ PE3yIbTATOB ACSITEIbHOCTH

PETYJITHBHBIMU

OK 05. Ocy1ecTBasiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/IapCTBEHHOM
si3b1Ke Poccuiickoi
denepannu ¢ yueToM
ocoOeHHOCTEH
COIUAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

JIMdHOCTHBIE Pe3yJbTaThl JOJDKHBI OTPAXKAaTh B YaCTH
3CTETHYECKOI'0 BOCIIUTAHHMS:

- OCTETUYECKOE OTHONICHHE K MHUPY, BKIIOUYas
ACTETUKY ObITa, HAYYHOIO M TEXHHUYECKOTO TBOPYECTBA,
criopra, Tpyaa
1 0OIIIECTBEHHBIX OTHOIICHUIA;

B 00JIaCTH MAaTPHOTUICCKOTO BOCITUTAHHSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOILIEHHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYCCKOMY H TIPUPOJHOMY HACJICIHIO,
MaMsATHUKAM, TPAIUIHsIM HapoJoB Poccuu, qocTHkeHUSIM
Poccum B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX W

TPYyAe;

MeTanpeMeTHbIe Pe3yJIbTaThl JOJDKHBI OTPaKaTh:
OBnaneHne  yHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JICUCTBUSIMHU:

a) obieHue:

- OCYIIECTBIATh KOMMYHHKAIlMd BO Bcex cdepax
KU3HY;

- Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOUYKY 3PEHHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I1P6 1. ChopmupoBaHHOCTH MPEACTABICHUN O poJn
U MecTe (GU3UKU U aCTPOHOMUHU B COBPEMEHHOW Hay4yHOMH
KapTUHE MHpa, O CHUCTEeMOOOpasyroleil poin (U3UKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKIAAEC POCCUUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTUE HAYKH,
MOHMMaHue  (U3NYECKOM  CYIIHOCTH  HaOII0JaeMbIX
SBJICHUH  MHUKPOMHpa, MakKpoMHpa U  MEraMupa;
MOHUMaHWE POJM  aCTPOHOMMM B  IPAKTUUYECKOM
NEATEIBHOCTH ~ 4YeJIOBeKa M JalbHEHIIEM  Hay4dHO-
TEXHUYECKOM pa3BUTHUH, ponu ¢bu3uku
B (opMupoBaHUM Kpyrozopa M  (YHKIHOHAIBHON
IPaMOTHOCTH 4YeJIOBEKa JIJISl peLICHHs MPAKTUYECKUX 3a/1a4




OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKPYKaroIEe Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,

JIndHOCTHBIE PE3yJbTaThl JOJDKHBI OTpakaTh B YaCTU
JKOJIOTHYECKOTO BOCITUTAHUS:

- chOpPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpBHI,
MMOHUMAaHHE BITUSTHUSI COLIMATTbHO-9KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOW U COIUAIBHOMI
cpensl, OCO3HAHHE r7100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

[IP6 8. CdopMHPOBAaHHOCT, YMEHHUS TNPUMEHSTH

MOJyYeHHbIE  3HAHUS  JUII  OOBSCHEHUS  YCIOBUH
npoTekaHuss — (GU3NYECKUX  SABIGHUH B NPUPOIE
u JUTSt IPUHSATHUS IPAKTUYECKUX pelieHui

B TOBCEIHEBHON JKU3HM sl oOecrieueHus 0e30ImacHOCTH
npu  oOpameHMH ¢ OBITOBRIMH  mpubOpamMu U
TEXHHYECKHMH yCTPOWCTBAMH, COXPAaHEHHS 3/10pOBbS H

IIPUHIATIBI - IJIAaHUPOBAaHUE M OCYIICCTBICHUE JIEHCTBUH B | COONIOJNEHUS HOPM  DKOJIOTUYECKOTO TMOBEACHUS B
OepexKIMBOTO OKpyXarolle cpeae Ha OCHOBE 3HAHMS LeJled | OKpyXkawlled cpeae; MOHMMaHUE  HEOOXOAUMOCTH
IMPpOMU3BOJCTBA, yCTOfI‘-IHBOI“O Pa3sBUTHA YCTIOBCYCCTBA, IMPUMCHCHU Z[OCTI/DKGHI/If/'I (1)I/IBI/IKI/I n TEXHOJIOTUHU
3¢ heKTHBHO aKTUBHOE HEIpHATHE ICHCTBHM, MPUHOCSAIIMX Bpel | IS pallMOHAIBLHOTO MPUPOAOIOJIB30BAHUS

JIECTBOBAThH B OKpY>Karollen cpeie

Ype3BBIYANHBIX

CUTyalusax

I1K* 3.1 [1nanupoBaTh U OPraHU30BBIBATH PAOOTY 110 TPAHCIIOPTHO-IOTMCTUYECKOMY OOCITYsKMBAHHIO B cepe IPY30BBLIX HEPEBO3OK

*YkasbiBatorcs I1K, smeMeHTHl KOTOpBIX (OPMHUpPYET MNPUKIAAHOW MOAyJbh (IpodecCHOHaTIbHOOPUEHTHPOBAHHOE cozepkanue) B coorBeTcTBHM ¢ PI'OC peannzyemoit
npodeccun/crienansHocTr CIIO.
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2. CTPYKTYPA U COJEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0bemM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bup yuedHoii paboThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 144
OcHoBHOE conepKanue’ 95
B T.4..
TEOPETUIECKOE O0yUeHUE 53
MIPAKTHYECKHUE 3aHIATHSI 16
J1a00paTOPHBIE 3aHIATHS 26
6 m.u. Ilpogheccuonanvno opuenmuposantoe cooepaicanue (cooepiicanue 32
npuKiadn02o mooyis)®
CamocTosiTe/ibHasi padoTa o0yuaruierocs (Bcero) 19
WuauBuyaabHbIN POEKT (Oa/nem)
IIpomekyTOUHAs aTTecTanus (IK3aMen)’ 30

SOCHOBHOE COJIEpPKAHUE BKIIOYAET COJIEPKATENBHBIE JIMHUK 10 y4eOHOMY mpenmery «®Pusuka» (6a30BbI YPOBEHB)
denepanpHOll 00pa3oBaTENLHON NPOrpaMMBI CpeTHEro 00IIero 00pa3oBaHusl, yTBEPKICHHON MPHUKa30M MUHHCTEpCTBA
npocsemeHus Poccutickoit @enepanuu ot 18 mas 2023 r. N 371 (B pemaxumu Ilpukaza Munnpocsemenus Poccun
oT 9 okTa6ps 2024 . N 704).
fTIpodeccnoHanLHO  OPHEHTHUPOBAHHOE COMAEPKAHME MOJKET OBITH paclpesielleH0 Mo  pasjenam  (TemaMm)
WM CKOHLIEHTPUPOBAHO B pazzeine [Ipukiiainoit MoayIb.
"®opMa IPOMEXKYTOYHON AaTTeCTalldM U KOJIMYECTBO YacOB, OTBOAMMBIX Ha €€ HPOBEJEHHUE, PErJaMeHTHPYIOTCS
yueoupM manom OIT CITO
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2.2. TeMmaTH4eckuii IJIaH U coep:kanue yyeonoro npeavera OYIL.11 ®@usuka

HanmenoBanmue pa3jiesioB u Coaep:xxanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBHO O0bem dopmupyembie
TeM OpPHEHTHPOBaHHOe)%, 1a60paTOPHbIE H MPAKTHYECKHE 3aHATHS, IPUKJIAXHOA | 4YacoB oouue u
MOJy.Ib (IIPH HATHYHH) npogeccHoHaIbLHbIE
KOMIIETEeHIIUH
1 2
3 4

Pa3zjen 1. @u3uka u MeTOAbl HAYYHOT0 MO3HAHUSA

Tema 1.1 Copepxxanue yueOHOIro MaTepuaJia: 3

BBenenne Ouzuka - Hayka o mpupoje. Hayunble MeToAbl MO3HAHHS OKPYKAIOLIEro MUpA.

Ponp skcniepuMeHTa M TEOpUHM B IMPOLIECCE MO3HAHUS MPUPOJbl. DKCIIEPUMEHT B
¢uzuke. MonenupoBanue (QU3MYECKUX SBIEHUNH © mpoieccoB. Hayunbie

runote3sl. Puznveckrue 3aKOHbI U TEOpUH. | paHUIIBIl TPUMEHIUMOCTH (PU3NIECKUX ! OK 03
3akoHOB. [Ipunnun coorBerctBus. Ponb u Mecto ¢usuku B (popMupoBaHuU OK 05
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKON AESATENbHOCTH JIFOICH
CamocrosrenbHas paboTa o0yyaromMXcs: IMOJYYUTh MPOU3BOJHBIE €IUHMIBI B 1
cucreme CU.
Pa3nen 2. MexaHuka 21
Tema 2.1 Copaepxxanue yueOHOIro MaTepuaJa: OK 01
Kunematrnka Mexannueckoe aBrmkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO  JIBH)KEHUS. OK 02
Cucrema orcuera. Tpaekropus. Ilepememienue, ckopocTh (CpemHsisi CKOpPOCTb, OK 04
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOYKH, WX MPOEKLIUH Ha OCU 4 OK 05
cuctemMbl KoopauHaT. CIOXEHME TMEepEeMEIIeHUH ¢ CIOKEHUE CKOpPOCTEM. OK 07
PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEWHOe jaBWkeHue. ['paduxu TK®

3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IYTH U IepeMelleHus
MaTepHaJIbHON TOYKH OT BpeMeHU. CBoOoIHOE MajieHue. Y CcKopeHHe cBOOOIHOTO

8 O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOSTENLHO OMPEJENATh MOCIEN0BATENLHOCTD U3YUEHHUS PA3/IENoB U TEM, BXOAIIMX B HUX, & TAK)KE TIEPEPACTIPENEIATH KOJTHMUECTBO
YacoB JJIsI OCBOGHHs OOyYalomMMHCS Y4eOHOro Marepuaia, C y4YeTOM JIOTHMKH (OPMUPOBAHUS HPEAMETHBIX pPE3yJbTAaToOB, OOIMX M NPO(eCcCHOHAIBHBIX KOMIETCHIUH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMHU TUCHUITIMHAMH 00111e00pa3oBaTesI-HOTO U 001IenpodeccHoHanbHOro nukioB yuedHoro miana Ol CITO.

® TIK ®T'OC CIIO npodeccuy wiy CrenuatbHOCTH JTOIKHBI OBITH OTPaXKEHbI B COIEPKAHUK y4eOHOTO MaTepuaa.




najgenus. KpuBonuHeliHoe [BWkeHHE. J[BUKEHHE MATEPUAIIBHOM TOYKHA IO
OKPY>KHOCTH € IMOCTOSTHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JTUHEHHAs
ckopocTh. Ilepuox m wacrora oOpaimieHus. LleHTpocTpeMHTENBHOE YCKOPEHHUE.
TexHU4ecKkue ycTpoiCTBa M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP, ABUKEHUE
CHapsI0B, LICTIHBIC U PEMEHHBIC Mepeadn™

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTuyeckue paboOTHI:

N3mepeHne MrHOBEHHOH ckopocTH. McciieoBanne COOTHOLIEHUS] MEXTY IyTIMH,
IPOIIEHHBIMU TEJIOM 32 IOCJIe0BATENbHbIE PaBHbIE MIPOMEXYTKH BPEMEHHU IPU
PaBHOYCKOPEHHOM JIBM)KEHUHU C HauyalbHOW CKOPOCTbIO, paBHOH Hyxo. M3yueHue
JBYDKEHUS IIApUKa B BA3KOW KHMJIKOCTU. V3yueHue ABMKEHHs Tena, OpOLIEHHOTo
TOPU30HTAJILHO

CamocrosTenbHas pabota 00ydaromuxcs: HOBTOPEHHE, 3aauH, 3al0JIHUTh
CPaBHUTENBHYIO TAOJIHILy TPSIMOIMHEUHBIX IBUKECHUH.

Tema 2.2
JIlnnamuka

Coaep:xxanue yueOHOro MaTepuaJia:

IIpuauun otHocutensHOoCTH ['anmmies. Ilepseiit 3akoH Herotona. MuepuuanbHbie
cucteMbl oTcuera. Macca Tena. Cuna. [lpunHnun cyneprodunuu cui. Bropoit
3akoH HproTOHa 171 MaTepualbHOW TOYKM B HMHEPLHMAIBHOM CHUCTEME OTCYETa
(UCO). Tpernit 3akon HproToHa a1 MaTepuagbHBIX TOYEK. 3aKOH BCEMUPHOTO
taroteHusi. Cuna Tsokectu. IlepBas xocmuyeckass ckopoctb. Cuia ympyroctw.
3akoH I'yka. Bec Tena. Tpenue. Bunasl TpeHus (MOKOS, CKOJIbKEHUS, KaUEHMUS).
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJIBXKEHHUS U CHUJIa TPEHHS MOKOS.
Koaddumuent tpenus. Cuna CONpOTUBICHUS TPU IBWKEHUU Tella B YKUIKOCTH
win rtaze. llocTymarensHOe W BpallaTelbHOE IBUKEHHE aOCONIOTHO TBEPAOTO
Tesa. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHud. [lmewo cunbl. YcmoBus
paBHOBecus TBepaoro tena B MCO. TexHuueckue ycTpoWCTBa M MPaKTUUECKOE
MPUMEHEHHUE: TTOAIIUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB™

HpaKTI/ILIeCKI/Ie 3aHATUA

[TpakTudeckue paboThI:
W3yuenne nBwkeHHs Opycka TO HAKJIOHHOW TIUIOCKOCTH TIOf JCHCTBUEM
HECKOJIbKUX cwil. McciienoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIUX B
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nehOpMUPOBAHHON MPYKUHE U PE3MHOBOM 00pa3Iie OT BEIMYUHBI UX AehopMaIiun

JlaGopaTopHble 3aHATHSA

Jlaboparopuass pabora 1. MccnemoBaHue yClIOBHIA paBHOBECHS TBEPIOTO Tea,
MMEIOLIET0 OCh BpallleHus

CamocTtosTenpHas paboTa 00yJaronmxcs: YIeOHUK, 3aa49H.

Tema 2.3
3aKoHBI COXpaHeHHus B
MexXaHHMKe

Coaep:xxanue yueOHOro MaTepHaJia:

Mexanuueckass padora u MoIHOCTh. Kunermdeckass sHeprus. IloreHuumanbHast
SHeprus. 3aKOH COXpPAaHEHUS MEXaHUYecKOW sHepruu. PaboTa cuibl TSDKECTH U
cuibl ynpyroctd. IIpumeHeHne 3akOHOB coxpaHeHMs. lcnosib3oBaHuE 3aKOHOB
MEXaHUKU JJI1 OOBSICHEHHs [JBM)KEHUS HEOeCHBIX Tel M i  Pa3BUTHA
KOCMHYECKUX HUCCIEIOBAaHUM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
Hmnynbe MaTepuanbHON TOYKH (Tea), CUCTEMbl MaTepUalbHbIX ToueK. Mmmynbe
CHUJIBl M HW3MEHEHWE HMIyJibca Tena. 3akoH coxpaHeHuss ummyibca B HCO.
PeaktuBHoe nBmxenue. Pabora cuiibl. MourHocTs cuiibl. KuHetnueckas sHeprus
MaTepuaibHOW Touku. Teopema 00 U3MEHEHMM KHHETUYECKOW DSHEPTHUU.
[TorennuanbHas sHeprus. IloreHnuanbHas sHeprus ynpyro aehOopMHPOBAHHON
npyxuHsl. lloTeHnuanbHas »Heprust Teiaa BOJIM3M TOBEPXHOCTH  3EMIIH.
[ToreHnuanbHble W HEMOTEHIMANbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIbHBIX
CHWJI C M3MEHEHHMEM MEXaHWYECKOW SHEpPruu CHUCTEMbI Tell. 3aKOH COXpaHEHUs
MEXaHUUYECKOW SHepIruu. YIpyrue u Heynpyrue CTOJIKHOBEHUS ™

[IpakTueckue 3aHATHS

[TpakTrueckue pabOThI:

N3yuenune cBA3M CKOpocTed Tenl Hpu Heynmpyrom yaape. MccnemoBaHue cBS3M
paboTHI CHITBI C U3BMEHEHHEM MEXaHHUECKOW PHEPTUH Tela.

TexHuueckue yCTpoOHCTBa M TNpaKTHUYECKOE TNPUMEHEHHUE: BOJIOMET, KOIep,
NPY>XKUHHBIN TIHCTOJIET, ABMKEHHE NCKYCCTBEHHBIX CITyTHHUKOB U PaKeT.
Hcnonb30BaHue 3aKOHOB MEXAHHUKH JUIsl OOBSACHEHMSI IBUKEHUSI HEOECHBIX TeN U
JUIS  Pa3BUTUSI KOCMHYECKHUX  HCCIENOBAaHWW, TPaHUIBI MPUMEHUMOCTH
KJIacCH4ecKoi MexaHuku. MiMuTaius HeBecoMOCTH

JlaGopaTopHble 3aHATHSA
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JlaboparopHass pabora 2. HccnemoBaHue CBsI3U padOTHI CHUJIBI C HM3MCHEHHEM
MEXaHUYECKOW YHEPTHHU TeJla Ha IPUMEpPE PACTSDKEHUS] Pe3MHOBOTO JKI'yTa

CamocTrosTenpHas padota o0ydaronmxcs: Y9eOHUK, 3a1a4n

Pasnea 3. Mosekyasipuasi pu3nka 1 TepMOAHHAMHUKA

17

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHEeTHYEeCKO Teopuu

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU M WX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. Juddysus. Xapakrep IBHKEHHS U
B3aMMOJICHCTBUSI YacTHUI] BewecTBa. MoJelu CTPOEHHsI Tra30B, KUIAKOCTEH H
TBEP/BIX TN U 00BSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pazmepsl Mosekys. KommyectBo BemectBa. IloctosiHHass ABoragpo. TemsnoBoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temneparyp Llenbcus.
Mogenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJCKYJISIPHO-KMHETHYECKOM
TEOpUU uAeaNbHOro raza. AOCONIOTHas TemmepaTypa Kak Mepa cpeaHeit
KHHETHYECKOW PHEPruu TEIUIOBOrO JBIKEHHS 4vactull rasza. lllkama temmepatyp
KenbBuna. ['a3oBple 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
HanproHa. HM3ompouneccbl B HWIAEaJbHOM Ta3€ C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. [paduueckoe mpeacTaBIeHHE H30IMPOILECCOB: HM30TEpMa, H30X0pa,
n3o0apa. TexHuueckne yCTpPOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
O6apomeTp™

ITpakTHyeCcKue 3aHATUS

HpaKTI/I‘{eCKI/Ie pa60TBI: I/I3MepeHHe MacCCbl BO3JyXa KJIaCCHOM KOMHAaTe.
I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH MCXKAY MapaMeTpaMu COCTOAHHA Pa3pCKEHHOTO rasa

CaMocTosTenbHas pa60Ta 06y11a10u11/1x051: y‘le6HI/IK, 3aga4u.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pabota 3. M3y4eHune 0THOTO U3 U30MPOIECCOB

Tema 3.2
OCHOBBI TEPMOANHAMHMKH

Copepxxanue yueOHOIro MaTepuaJa:

BuyTtpennsas oHeprus. PaGota u Temnonepenada. KoaumdecTBO — TEMIOTHI.
VYpaBHenue teruioBoro 6ananca. IlepBoe Hauano TepMOAMHAMUKU. AuaOaTHBIN
npouecc. Bropoe Hawano TepmoauHamuku. TermoBeie auratenu. KITJI
TerioBoro asurarend. OxpanHa npupoasl. TepmMoauHamuueckas CHUCTEMA.
BHyTpeHHss SHEeprusi TepMOJIMHAMUYECKOW CHUCTEMbl U CIOCOObI €€ M3MEHEHHS.
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KonmgecTBo TeminoTsl u pabora. BHyTpeHHSsI 3HEPTHsl 0JHOATOMHOTO HJI€aTbHOTO
raza. Bunapl Temonepenayu: TEIIONPOBOJHOCTb, KOHBEKLMS, HW3JIyYCHHE.
VaenpHas TEIUIOEMKOCTh BellecTBa. KOIM4ecTBO TEIIIOTHI NPU TEILIONEpeaaye.
[TonsitTue 06 anuabatHom mponecce. [lepBblif  3aKOH  TEPMOJIMHAMUKH.
[IpumeHeHne mepBOro 3aKOHa TEPMOJMHAMUKH K H3omporeccaM. ['paduueckas
uHTeprnpeTanus paboTsl raza. Bropoit 3akoH TepmoaumHamuku. HeoOpaTtumocthb
poueccoB B mnpupoae. TemnoBble MamuHbL. [IpUHOMNBI IEUCTBUS TEMIOBBIX
mammmH. [IpeoOpa3oBanus »sHepruu B TemIOBbIX MamuHax. Kosddunuent
MOJIE3HOTO JACUCTBUS TeruioBoil MamuHbl. Llukn Kapao m ero xosdduument
MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE MTPOOIEMBI TETNIOOHEPTeTUKH. TeXHHUecKue
YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: ABUIATElIb BHYTPEHHETO CrOpPaHWs,
OBITOBOM XOJOIUIbHUK, KOHTUITMOHED™

JlabGopaTopHble 3aHATHSA

JlaboparopHas pabota 4. VI3mepeHue yIenbHON TEIIOEMKOCTH

CamocTtosTenbHas pabota o0yyaronmxcs yueOHuK, 3a1a4u

Tema 3.3
ArperaTHble COCTOSIHUSA
Belecrsa u ¢asoBble
nepexoabl

Conep:xanue y4eOHOIro MaTepuaJa:

[TapooOpa3oBanne u koHjaeHcauus. Vcnmapenwe u kuneHue. AOCOMIOTHAs U
OTHOCHUTENIbHAS BIIAXKHOCTh Bo3Ayxa. HacelmieHHbI mnap. YienpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTbh TeMIIepaTyphl KUIEHUS OT jAaBiieHus. TBepaoe
teso. Kpucrannuueckue u amopdHble Tesna. AHM30TPONUS CBOWCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [1naBieHne U KpucTamud3amms.
VY nenbHas Terora mwiasieHus. Cybnumanus. YpaBHEeHHE TemoBoro Oamnanca™

[IpakTueckue 3aHATUS

[TpakTtnyeckas pabota: TexHHUECKHE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETP, KAJOPUMETP, TEXHOJOTHHM IOJYYEHHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM 4YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

CamocrosiTenpHass paboTa o0ydYarImMXCcs: y9eOHHUK, BBIPACTHUTH JIOMa KPHUCTAJLI
CONIM W OMHCaTh MpolecC Kpucrammuzanuu. [loaroroBka k 3adery mo pasaeny
«MonekynsipHast (GU3UKa 1 OCHOBBI TEPMOTUHAMHKI)

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 5. OnpeneneHue BIaXHOCTH BO3ayXa
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Paznen 4. DiieKTpoAMHAMHUKA

26

Tema 4.1
DJIeKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJia:

OnexTpuzauus Teia. DJIEKTpUUECKUH 3apsia. JBa BuAa AJIEKTPUYECKUX 3apsiiOB.
[IpoBOHMKHN,  JOUANEKTPUKA U TOJYHOPOBOJHUKH. 3aKOH  COXpaHEHUs
aJIeKTpUuYecKoro 3apsja. BzaumopnelictBue 3apsnoB. 3akoH Kynona. Toueunslit
3JEKTPUYECKUN 3apsi. DIJeKTpuueckoe mnosie. HampspkeHHOCTh 3JeKTpUYECKOro
nons. [IpyHuun cyneprno3uiuy 3JIEKTPUYECKUX Mojed. JIMHUM HanpsyKEHHOCTH
anekTpudeckoro mons. PabGora cun anekrpoctatmyeckoro mnossd. [lorennwmarn.
PasHoctes moreHuumanoB. IIpoBOJAHMKM U JUAJIEKTPUKU B 3JIEKTPOCTATUYECKOM
nosie. JludnekTpuueckas MPOHULIAEMOCTb. JIEKTpoeMKOcTh. KoHaeHcaTop.
DJIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOTr0 KOHIeHcaTopa™

HpaKTI/IquKI/IC 3aHATUA

[IpakTnueckue pabotel:  M3mepeHue  2IIEKTPOEMKOCTH  KOHJEHcCAaTopa.
TexHuyeckue yCTpOHNCTBA M INPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
JIEKTPOMETP, ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DIIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KOIIMPOBAJIbHBIN anmnapar, CTpPYWHbBINA IPUHTED

CamocTosrenbHas pabota o0yuaronmxcs: yaeOHUK, H300pa3uTh rpaduyuecku
KapTHUHBI WIEKTPUUECKUX MOJIEeH PA3IMUYHBIX CUCTEM 3apsiI0B.

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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Tema 4.2
HocTosiHHBIH
3JIeKTpU4ecKril TOK. Toku
B Pa3JIMYHBbIX cpeaax

Copaepxxanue yueOHOro MaTepuaJa:

DNEeKTpUUECKUl TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPUUECKOT0 ToKa. McTouHMKN
toka. Cuia Toka. [locrostHublil Tok. Hanpsbxkenue. 3akon Oma it ydacTka LEMH.
DNEKTpUYECKOe  COMPOTUBIEHUE.  YJIENbHOE  CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapajyieNbHOE, CMEUIAHHOE COEAMHEHHME IIPOBOJHMKOB.
PaGota anekTpudeckoro Toka. 3akoH Jxoyins-JIlennia. MOmHOCTh 3JIEKTPUYECKOTO
TOKa. DJEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COINPOTHBIEHUE HCTOYHHMKA TOKA.
3akon OMa 1 MOJIHOM (3aMKHYTOM) 3ekTpuyeckoil nenu. KopoTkoe 3ambikaHHe.
DNEeKTpOHHAs MPOBOJUMOCTh TBEPBIX METAJIOB. 3aBUCHMOCTb COIPOTHUBIICHUS
METaJIOB OT TemMneparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUECKUIN TOK B BaKyyMe.

CaoiicTBa 31eKTpOoHHBIX MydkoB. [TomynpoBonnuku. CoOCTBEHHAss U MPUMECHas 6
MPOBOAMMOCTh MOJYTIPOBOTHUKOB. CaoiicTBa p-n-miepexoja.
[TomymipoBOTHUKOBBIE TIPUOOPHI. DIEKTPUUECKUH TOK B PacTBOpax W pacIuiaBax
AIEKTPOIUTOB. DJNEKTPOIUTHYECKAs UCCOLMALUA. DIEKTPOIU3. DIEKTPHUUCCKUI
TOK B razax. CaMoCTOsITeIbHBIN U HECAMOCTOSITENbHBIN pa3psa. Monuus. [Tnazma™
[TpakTHyeckue 3aHsATUS
[Ipaktnueckass pabora: TexHuueckue yCTpPOHCTBA H  IPAKTUUYECKOE
IpUMEHEHHE:  aMIepMeTp, BOJBTMETP,  PEOCTaT, MCTOYHUKH  TOKa,
AJIEKTpOHAarpeBaTe/ibHble  MPUOOPBI,  AJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAKyyYMHBII U0/, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIN JIMO]T, TAIbBAHUKA
JlabopaTopHble 3aHATHS
JlabopaTopHas pabota 6. M3ydyeHne CMEIaHnHOoro COeAMHEHUS PE3UCTOPOB.
JIaGopartopHas pabota 7. I3MepeHune 37eKTpOABHKYIIEH CHIIbI HCTOYHHUKA TOKA 4
Y €r0 BHYTPEHHETO COMPOTHBIICHUS
| cemectp:
MAKCHMAJIbHAS HATPY3KA: 60
o0si3aTe/IbHAsl HATPY3Ka: ol
JICKIIMH: 29
NpaKTHYecKue padoThI: 8
JIAa00pATOPHBbIE 3AHATHS: 14
caMoCToOsITeIbHAsI padoTa 9

15




Tema 4.3
MarxnuTHoe moJie.
DJleKTPOMArHUTHAs
HHAYKIHS.

Conep:xxanue yueOHOTro MaTepHaJia:

ITocTtossHHBIE MarauThl. B3amMonaelcTBHE ITOCTOSHHBIX MarHMTOB. MarHuTHOE
nosie. Bekrop MarHUTHOM MHAYKLMU. [IpyHIUI Cyneprio3uIiMM MarHUTHBIX I1OJICH.
Jluaum marHuTHOM uWHAYKUMU. KapThHAa JWHUA MarHUTHOM WHIYKUMM TMOJIA
MOCTOSIHHBIX MarHUTOB. MarHUTHOE 1OJIE TPOBOJAHMKA ¢ TOKOM. KapTuHa nuHUNA
WHIYKIMM MarHUTHOTO TMOJA JIMHHOTO MPSAMOrO MPOBOJHHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O TPOBOJIHMKA, KaTymiku ¢ TokoM. OmbiT Dpcrena. B3aumopeiicTBue
MPOBOJHUKOB ¢ TokoM. Cuiia Ammepa, ee MOysib U HanpaBienue. Cuia JlopeHua,
€e MOIyJIb W HampasieHHE. [IBH)KEHHE 3apsyKEHHOM 4YacTULbl B OJHOPOIHOM
MarHuTtHoM Tmoje. PabGora cuinbl  JlopeHma. SIBieHHME  3JIEKTPOMArHUTHOM

uHayKiud. [loTok BekTOpa MAarHMTHOM WHAYKIUHU. OJIEKTPOABMXKYIIAS CHJIa 4 0K 01
WHIYKIAWA. 3aKOH  JJIGKTpOMarHuTHOW  wHAykiuu  @Dapanes. Buxpepoe OK 02
ANEKTPUYECKOE TMOJie. ODIEKTPOABUKYIAs CUJIa HWHIYKIMA B TMPOBOIAHHUKE, OK 03
JBIDKYIIIEMCS TTOCTYTATEIbHO B OJTHOPOJHOM MarHuTHOM mosie. [IpaBuio Jlenna. OK 04
NHIyKTUBHOCTS. SIBnenne CaMOWHIYKLINH. DIEeKTPOABUKYIIIAS cuia OK 05
CaMOMHIYKIUU. DOHeprusi ~ MarHUTHOrO  TOJIA  KAaTylIKMU € TOKOM. OK 07
DJIeKTpOMarHuTHOE moJje™
[IpakTHueckue 3aHATHs
[TpakTrueckue paboTel: M3ydeHre MArHUTHOTO TTOJISI KATYIIKU C TOKOM.
TexHuueckue YCTpOICTBA W MPAKTUUECKOE MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, SJEKTPOMArHUTHI, AJIEKTPOJBUraTEIb, YCKOPUTEIH DJIEMEHTAPHBIX
YacTHUL, THAYKIIMOHHAS I€Yb
JlaGopaTopHble 3aHATHSA
JlaboparopHas pabota 8. MccrnenoBanue OeiCTBUS MOCTOSHHOTO MarHUTa Ha 4
paMKy ¢ TOKOM
JlaboparopHas pabota 9. 3yueHue siBIeHUs YIEKTPOMArHUTHOW WHAYKIIMH
CamocTtosTenpHas paboTa 00yJaronuxcs: MOBTOPEHHUE, 3a1a4u 2
Paznen 5. Kosreoanust m BOJIHBI 24
Tema 5.1 Mexauuueckue | Coaep:kaHue yueOHOro MaTepuaJia: OK 01
H YJIEKTPOMATrHUTHBbIE Konebarenbnas cucrema. CBoOOIHBIE MeXxaHWYecKue kojebanus. ['apMmoHmueckue 6 OK 02
KOJIe0aHUA koneOanus. Ilepuon, dactora, ammiutyna u ¢aza kosnebanuil. [IpyxuHHBIN OK 04
MasiTHUK. MareMaTH4eCKHii MasTHHK. YpaBHEHHE TapMOHUYECKHX KOJIEOAHU. OK 05
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[IpeBpalieHrie SHEPrUM TPU TAPMOHHUYECKUX KoJebanusx. KoiebaTenbHblii
KOHTYp. CBOOOAHBIE 3I€KTPOMAarHUTHBIE KOJICOAHUS B UACATBHOM KOJI€0aTeIIbHOM
KOHType. AHaJOruss MeXAy MEXaHMYECKUMU U DIEKTPOMArHUTHBIMU
kosebanusaMu. Popmyna TomcoHa. 3aKOH COXpPAHEHUS SHEPIUU B HJICAIBHOM
KosebarenbHOM — KOHType. llpencraBienne o  3aTyXawoomux  KoJeOaHHSX.
BbiHyXIleHHBIE ~ MeXaHMueckue  KosiebaHus.  Pe3zoHaHc.  BwIHyJeHHBIE
aJIeKTpoMarHuTHele  Kosiebanus.  IlepemenHbiii  Tok.  CuHycouaaabHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYTHOE U JIEHCTBYIOIIEE
3Ha4YeHHE CHJIBI TOKa U HanpspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenava u
noTpeOJIeHNE NEKTPUUECKON SHEPTruu. DKOJIOTHYECKUE PUCKHU IIPU IPOU3BOJICTBE
NEKTpUYECKOM dHepruu. KyibTypa HCHONB30BaHUSA  DJIEKTPOIHEPIUU B
HOBCEAHEBHOM KU3HU™

[IpakTHyecKue 3aHsATHS

HpaKTI/I‘leCKI/IC pa6OTBIZ HccnenoBanne 3aBUCHUMOCTHU nepuoga MaJlbIX
KoJIcOaHmi rpysa Ha HUTU OT JIMHBI HUTU MW MACChl I'py3a. Texunaeckue
YCTpOﬁCTBa U IMPAKTUYCCKOC NMPHUMCECHCHUC! BHGKTpI/I‘{eCKI/Iﬁ 3BOHOK, T'€HEPATOP
IMEPEMECHHOTI'O TOKA, JIMHHUU 3JICKTPOIICpCaaqd

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 10. UccnegoBanue nepeMeHHOTo TOKa B IIEMTH U3
MOCIIE0BATEIHHO COETMHEHHBIX KOHIEHCATOPa, KATYIIKU M PEe3UCTOpa

Tema 5.2 Mexannueckue
U YJIEKTPOMATHUTHbIE
BOJIHBI

Coaep:xxanue yueOHOro MaTepuaJia:

Mexannyeckue BOJIHBI, yCJIOBHS  pacmpoctpaHenus. llepuon. CxopocThb
pacupocTpaHeHus M JJIuMHa BoOJHBL. llomepeuHble W TPOJOJIBbHBIE BOJHBI.
WUnTtepdepenius u audpakiuss MexaHWdeckuxX BOJH. 3BYK. CKOpPOCTh 3BYKa.
['pomkocTh 3Byka. Bwicota Tona. TemOp 3Byka. DJNEKTPOMArHUTHBIE BOIHBI.
VYcioBust U3MydeHUs: 3JIEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTalus BEKTOPOB
E, B, v B nanexkrpomarHuTHOW BoJiHE. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaKeHUe, MPETOMIICHHE, ToJIsIpu3anus, Judpakiuus, naTepdeperius. CKopocTb
ANEeKTpOMarHuTHbIX BOJH. Illkanma »nekTpoMarHUTHBIX BOdH. [lpuMeneHue
DJIEKTPOMArHUTHBIX BOJH B TEXHUKE © ObITy. [IpMHIMIBI paguoCBsI3U U
TeneBuaeHusd. Paavonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYXKarolen
cpenpr™

OK 07
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[IpakTrueckue 3aHATHS

[Ipaktnueckass  pabora: TexHHUeckHMe yCTpPOHCTBA H  IPAKTUUYECKOE
MIPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKA B
TEXHUKE W MEAWIIMHE, pajgap, paauonpuéMHHK, TEICBU30D, aHTCHHA, TeledoH,
CBUY-mieun

CamocTosTeapHas padoTa 00yJaromuxcs: MOAr0OTOBKA K 3a4eTy 10 pa3aeiy
«Konebanus u BOJHBI»

Tema 5.3
Onruka

Coaep:xxanue yueOHOIro MaTepHaJia:

I'eomerpuyeckass onrtuka. [IpsmonuHeldHOE  pacnpoCcTpaHeHUE CBeTa B
onHopoaHou cpene. Jlyu ceera. Toueunelii ncrounuk csera. OTpaxeHHE CBeTa.
3akoHbl oOTpakeHUs cBera. llocTpoeHne u300paxKeHH B IUIOCKOM 3€pKalle.
[Ipenomnenue cBera. 3akOHbI NpENOMIICHHUS cBeTa. AOCOJIOTHBIA IOKa3aTeib
npesnomienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHBI Yros IIOJIHOIO
BHYTpeHHero otpaxenus. Jucnepcust cBera. ClIOXHBIA cocTaB Oenoro cpeTa.
[[Ber. CoOwuparomue ¥ paccewBaronIve JHH3BL. ToHKas JnuH3a. DOKyCcHOE
paccTossHUE M OITHYecKas cuiia TOHKOM nuH3bl. IlocTpoeHue mzoOpakeHuil B
coOuparIMX U paccenBaloIuX JuH3aX. Dopmysa TOHKOW JHMH3BL. Y BEIWYEHHE,
naBaeMoe JIMH30M. [Ipenensl NpUMEHNMOCTH F€OMETPUYECKON ONTUKU. BonHoBas
ontuka. Matepdepenus ceera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHUSI HAOIOICHUS
MaKCUMYMOB 1 MUHHUMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX
KOTepEeHTHBIX MCTOYHUKOB. Jludpakuus cBera. J[udpakumonHas peleTka.
VYcioBue HaOIIOICHHS TIIaBHBIX MAaKCUMYMOB TIPH Na/IeHUM MOHOXPOMATHYECKOTO
cBeTa Ha JupakMoHHYI0 pemeTky. [lonspuzanus ceera™

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuueckue padotel: Habmonenne aucnepcun ceera. TexHudyeckue
YCTPOMCTBA U MPAaKTHUYECKOe MPUMEHEHHE: OUKH, JIyTa, poToanmnapar,

MIPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTHKA,

TU(QPaKIMOHHAS PEIIeTKA, MOJIIPOUI, TEIECKOI

JlaboparopHble 3aHATHSA

JlaboparopHas pabota 11. Onpenenenue mokazarens MpeTOMICHHS CTEKIIa
JlabopaTtopHas pabota 12. UccnegoBanue CBONCTB W300paKEHHH B JIMH3AX

CamocrosiTenpHas paboTa 00yJaronuxcsi: yaeOHUK, 3aa9H
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Pa3nes 6. OcHOBBI CIelIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

Tema 6.1
OcHOBBI TeOpHH
OTHOCHTEJIbHOCTH

Conep:kanue y4eOHOT0 MaTepuaJia:

I'paHnLBI TPUMEHMMOCTH KJIACCUYECKOM MexaHuKH. llocrynarsl crnenualbHOU
TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHLMII OTHOCUTEJIBHOCTH OHHIITEHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3aMelUleHHe BPEMEHM UM COKpAlleHWE JUIMHBL. OHEprus M UMILYJIbC
penstuBUCTCKOW  vacTuubl. CBsI3b  Macchl € JHEpPrueil U HUMIYJIbCOM
PENATUBUCTCKOM YacTULbl. DHEPIHsl MOKOS CBOOOTHON YaCTHIIbI

CamocrosTenbHas pa60Ta 06yqa10u1nxc;1: y‘le6HI/IK, 3aJa4uu

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBanroBasi ¢pusuka

12

Tema 7.1
DJIeMeHThI KBAHTOBOM
OINTUKH

Conep:xkaHue yueOHOTro MaTepuaJa:

®otonsl. ®opmyna [Inanka cBs3u sHepruu (HOTOHA C €ro 4acTOTOH. DHEprust u
umnyinbsc QortoHa. Otkpeitue W wuccnenoBanue (orordpdexra. Ombiter Al
CroneroBa. 3akonbl (orodrddexra. YpaBHenue DiHmTenHa st (oTorddekra.
"Kpacnast rpanuna" ¢ortosddekra. JlaBnenne cera. OmnbiTel I1.H. JleGenena.
Xumuueckoe JeiicTBue cBera. TeXHHYEecKHe YCTpPOHCTBA U MPAKTHYECKOe
npuMeHeHne: GoTo3JIeMeHT, GOToAaTUHK, CoTHeuHas OaTapesi, CBETOIMO]T

Tema 7.2
Crpoenue aTroma

Copepxanue yueOHOro MaTepuaJa:

Mopenr atoma Tomcona. OmbiTel Pesepdopaa mo  paccestHUIO -4acTHIIL.
ITnanerapnass mozens aroma. Iloctynarer bopa. M3myuenune u moriomeHue
(GOTOHOB TpU Mepexoje aToMa C OAHOIO YPOBHSI 3HEPrMM Ha JApyroil. Bumsl
cnektpoB. CHeKkTp ypOBHEH S3HEpPrMHM aToMa BOJOpoJa. BosHOBBIE CBOWCTBa
yactull. Bonusr ne bpoiinsa. KopnyckymnsipHo-BoHOBOM nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE M3Ny4yeHue. [{udpakius 3JeKTPOHOB B KpUCTALIaX. Y CTPOHCTBO U
IpUHLKI paOoTHI 1a3epa. TexHuueckue yCcTpoiicTBa U MpakTHYeCKoe MPUMEHEHHE:
CHEKTPAJIbHBIN aHaIH3 (CIIEKTPOCKOII), Jia3ep, KBAHTOBBIA KOMIBIOTEP

[IpakTHyecKkue 3aHsATUS

[TpakTuyeckas padora: HabmroneHue TuHEHYaToro crekTpa

Tema 7.3
ATOMHOE s1IpO

Copaepixanue yueGHOro MaTepuaJa:

OKCIEPUMEHTHI, JTOKa3bIBAIOIINE CIOXXHOCTh CTpoeHUs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopnma mo  ompeneneHuo  cocTaBa
pagnoakTuBHOTO wu3nydyeHus. CBoiictBa anbda-, Oera-, ramMMma-u3Iy4deHHs.

OK 01
OK 02
OK 04
OK 05
OK 07
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BnusitHue paaMoakTUBHOCTH Ha JKHMBBIE OpraHu3Mbl. OTKpBITHE MPOTOHA U
HerTpoHa. Hykmonnas wmogmens sapa [eiizenOepra-ViBanenko. 3apsin  sapa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacnan. DIeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amMa-uznyuenue. 3aKOH paJMOAKTUBHOIO pacmajia. DHEpTus CBs3u
HYKJIOHOB B sjpe. Snmeprbie cuibl. Jledekt macchl siapa. SnepHble peakiium.
Henenue u cunres saep. SAnepHsiii peaktop. TepmosaepHsiii cuates. [Ipodiemsr n
NEPCIEKTUBBl  SIIEPHOW  DHEPreTUKHU. OKOJOTMUECKHE  AacleKThbl  sIepHOM
SHEPreTUKU. JJeMEHTapHble 4acTulbl. OTKpeITHE MO3UTpOHA. MeToabl
HAOJIOJIEHUsT M PETrUCTpallMM  dJIEeMEHTapHbIX dYacTull. DyHIamMeHTalbHbIE
B3auMoeiicTBusi. EqMHCTBO (hm3nueckoil KapTUHbBI MUpa

[IpakTHyecKue 3aHATHS

[Tpaktuueckue pabotel: HMccnemoBaHue TPEKOB dYacTHIl (IO TOTOBBIM
dororpadusam).

TexHuueckue yCTpOMCTBA W MPAKTHYECKOE MPHUMEHEHHE; JTO3UMETp, Kamepa
BunbcoHa, siiepHbIi peakTop, aToMHasi bomba

CamocrosrenbHas paboTa 00yJaronmxcs: yueOHUK, 3a1a4u 2
Pa3nes 8.2/1eMeHTBI ACTPOHOMMH U ACTPOPHU3UKH 34
Tema 8.1 Coaep:xxanue yueOHOIro MaTepuaJia:
DJieMeHThI ACTPOHOMMU Otanbl pa3BUTHS acTpoHOMMH. lIpuknagHOe W MHPOBO33PEHUYECKOE 3HAYEHUE
U acTPpOPU3NKHU actpoHomuu. Bupa 3Be3gHoro Heba. Co3Be3qusi, SpKUE 3BE3/bI, IJIAHETBI, HUX
BUnuMoe JBukeHue. ConHeyHas cucreMa. [lnmanersl 3emHOM rpynmbl. [lnanersi-
ruranTel. Manbie Tena Conmneunoit cucremsl. Comuile, gorocdepa u atmocdepa. OK 01
Conneuynass akTUBHOCTh. Mcrounuk »sHeprun ConHIa W 3Be3A. 3BE3Abl, HX OK 02
OCHOBHBIC XapakTepUCTUKH. [[narpamma "CreKTpalbHBIH KJIAcC - CBETUMOCTH'. OK 03
3Be3/1bl TJIaBHOM MOCIIEN0BATENIbHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTb" Jid 2 OK 05
3BE€3]1 TVIABHOM MOCIIEI0BATEIbHOCTU. BHyTpeHHee cTpoeHue 3Be37. COBpEMEHHbIE OK 07

IIPEJICTABIECHNS O MPOUCXOXKJIEHUU U 3Bomtonuu CosHLa U 3Be3A. DTambl KU3HU
3Be3d. Mueunsiii IlyTe - nama [Mamaktuka. CriupansHas cTpykTypa [Mamaktukw,
pacnpeneneHue 3Be3], rasa u nouid. [lomoxenne u aBmwkeHne ConHua B
[Nanaktuke. Tunel ramaktuk. Ilnockas u chepudeckass nmoacuctems! ['amakTUKH.
Paguoranaktukn n kBaszapel. UepHble IbIpbl B sAIpax TajJakTUK. BceneHHas.
Pacimpenue Bcenennoil. 3akon XaO06na. Pasberanme ramaktuk. Teopus
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Bonpiioro B3peiBa. PenmkroBoe nznyuenue. MacmrabHas CTpykTypa BeeneHHOM.
MertaranakTtuka. Heperennsie mpo0aemMbl aCTpPOHOMUU

JlabopaTopHble 3aHATHS

JlaGopaTopnas pabora 13.

Ha6n1011eH1/1>1 HEBOOPYXKCHHBIM TIJla3OM C

MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHHNA ISl ONPEISICHUS TTOJ0KEHUS 2
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
IoJIymapus U ApKuUe 3BC3bI
IIpomexxyTouHasi aTrecTanusi (9K3aMeH) 30
Il cemecTp:
MaKCHUMAaJibHasl HATPY3Ka: 84
00s13aTeJIbHAS HATPY3KAa: 44
JIEKIMH: 24
NPaKTHYeCKHe 3aHITHA. 8
JadopaTopHbie padoThI: 12
CaMOCTOsITeJIbHAsI padoTa: 10
NMPOMEKYTOYHAS ATTECTAIMSA: 30
3aroxa:
MAKCHMAJIbHAA HATPY3Ka: 144
o0si3aTe/ibHAsI Harpy3Ka: 95
JICKIIMH 53
NMPaKTHYECKUE 3aHATHS 16
JaboparopHbie padoThI: 26
CaMOCTOsITeIbHAs padoTa: 19
NMPOMEKYTOUYHAS ATTECTAIMSA: 30

*
HpOd)@CCMOHa]ZbHO OPUEHMUPOBAHRHbLE DJIEMEHNTbL
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHH 0

B coorBerctBum ¢ tpedoBanusimMu @I'OC COO k MaTepHambHO-TEXHHYECKOMY 00ECIICUCHHIO
yueOHOro mnpoiiecca 0a30BbIil ypoBeHb Kypca (PM3MKH Ha YpOBHE CpeIHEro olmiero oopazoBaHus
JOJDKEH M3YYaThCsl B yCIOBHUAX KaOWHeTa (PM3UKU WM B YCJIOBUSX WHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabuHere ¢Gu3MKH JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pY0BaHUE /ISl BHIMOJIHEHHS YKa3aHHBIX B IPOrpaMMe Mo (pU3UKE MPAKTUIECKUX
paboT U JAEeMOHCTpalMOHHOE 00OpyaoBaHue. JleMoHCTpaloHHOEe 00opynoBaHHe (GopMUpyeTcs B
COOTBETCTBUHM C MPHHLUUIIOM MHUHHMAJIbHOH JOCTaTOYHOCTH M OOECIEYMBACT IOCTAHOBKY
MIEPEYUCIICHHBIX B MpOrpamMme Mo (pu3nKe KIF0UYEBbIX JEMOHCTPALUN ISl HCCIEAOBAHUS U3yYaeMbIX
SABIICHUA M TPOLECCOB, OHMIMPHYECKUX M (PYyHAAMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKHUX
npumenenuid. JlaGopaTtopHoe o0opyaoBaHue g Ja0OpaTOPHBIX W MPAKTHUYECKUX paboT
(dbopmupyeTcs B BHJIE TEMATHUYECKUX KOMIUIEKTOB U 00ECTIEYHBACTCSI.

B pacuére omgHOoro kommiekTa Ha JBYX OOydarommxcs. TeMaThdecKue KOMILIEKThI
1a0opaTOpHOTO OO0OPYJIOBAaHUS JOJDKHBI OBITHh TOCTPOCHBI Ha KOMIUIEKCHOM HCIHOJB30BAHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAK)KE KOMIIBIOTEPHBIX H3MEPUTEIHHBIX CHUCTEM B BUIE
U POBBIX Ta0OPATOPHIA.

Ob6opynoBanue yueOHOro kabuHera:

- 10Ca/I04YHbIE MECTA IO KOJIUYECTBY O0YUaIOLINXCS;

- paboyee MecTO Mperno aBaTes;

- KOMIUIEKT y4eOHO-HaTJISITHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/1aHUs U1 [IPOBEPOUYHBIX paboT;

- npodeccuoOHAIbHO OPUEHTUPOBAHHbBIE 3aJaHMS,

- MaTepHabl SK3aMeHa.

TexHnuueckue cpeacTsa 00ydeHUs:

- IEPCOHAJILHBIN KOMITBIOTEP C JMIIEH3MOHHBIM ITPOrPaMMHBIM 00eCIIeueHUEM;

- IPOEKTOP C IKPAHOM.

- 3ampl  (OuOsMOTEKa, UYMTAJIBHBIM  3ad1 €  BBIXOJAOM B  HMH(OpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh UHTEPHET).

[TpumepHBIii TepedeHb JeMOHCTPAIIMOHHOTO U J1a00PaTOPHOTO 000pYyT0OBaHHS:
nudpoBas 1adopaTopus 1o Gpusmke I MpernoiaBaTes;
uudposas madoparopusi Mo GU3UKe 151 00yHArOIIETOCs;
BEChl TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /715 TAOOpaTOPHOTO MPAKTHKyMa TI0 OTTHKE;
KOMILJIEKT /7151 1TaOOpaTOPHOTO MPaKTHKyMa M0 MEXaHUKE;
KOMIUIEKT  Juisi  7a00OpaTOpHOTO  TPaKTUKymMa IO  MOJEKYJSIpHOW  (u3uKe
U TEPMOJMHAMUKU;

7. KOMIUIGKT TUTSt 71a00paTOpPHOTO MpaKTHKyMa o JNEKTPHUYECTBY
(c renepaTopom);

8. KOMIUIEKT JUI M3y4eHUs BO30OHOBISIEMBIX MCTOYHHKOB SHEPTHH (COTHEYHOH, BETPOBOM
SHEepruu, Ouo-, MEXaHNYECKON M TEPMOIJIEKTPUUECKOI SHEPTeTUKH);

9. ammepmeTp 1a0OPaTOPHBIN;

10. BosbTMETp 1AOOPATOPHBIH;

11. xonmopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TET;

12. TepmomeTp 1a0OPaTOPHBIiA;

13. xommiekT IS U3y4EHUs OCHOB MEXaHUKH, ITHEBMATUKHU
Y BO30OHOBJISIEMBIX HICTOUHHUKOB SHEPTHH;

14. GapomeTp-aHepous;

oakrwdE
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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.

OJIOK MUTaHUS PETYIUPYEMBIH;

BeO-KaMepa Ha IOJBUYKHOM LITATHUBE;

BUJIEOKaMepa J1J1sl paboThl C ONTUYECKMMU TPUOOpaMu;
TeHEPATOpP 3BYKOBOW;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIi;

JUHAMOMETP J€MOHCTPaIlMOHHbIH;

KOMIUIEKT TIOCY/IbI IEMOHCTPALMOHHON ¢ TIPUHAUICKHOCTSIMH;
MaHOMETP >KUJKOCTHON JEMOHCTPALIMOHHBIH;

METpP AEMOHCTPALMOHHBIN;

MHUKPOCKOII JIEMOHCTPallMOHHBIH;

HACOC BaKyyMHBIII KOMOBCKOT'O;

CTOJIMK ITOJ{bEMHBI;

IITATUB JIEMOHCTPALIMOHHBIN (PU3UUECKU;

JIEKTPOIUINTKA;

Ha0Op AEMOHCTPALMOHHBIN 10 MEXaHUYECKUM SIBIICHUSIM;
Ha0op AEMOHCTPALIMOHHBINA IO JMHAMUKE BPALATEIbHOTO JBUKECHUS;
Ha0Op AEMOHCTPALIMOHHBIN M0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIM BOJIHOBBIX SIBJICHUH;

BEJICPKO apXUME/a;

MasiTHUK MaKCBEJJIa;

Habop Ten paBHOTO 00BEMA;

Habop TeJs paBHOW Macchl;

npuOOp TSt IEMOHCTPAIMKA aTMOC(HEPHOTO TaBIICHHS,
IIPU3Ma, HAKJIOHSIOIIASICSI C OTBECOM;

pBIYar 1eMOHCTPAIIHOHHBIN;

COCY/IbI COOOIIAIOIITHECS;

CTaKaH OTJIMBHOM JIEMOHCTPAlMOHHBIN;

TpyOKa HbIOTOHA;

IIap mackasis;

Ha0op AEMOHCTPALIMOHHBINA IO MOJIEKYJIIPHOM (PH3MKe U TETIJIOBBIM SIBICHUSAM;
Ha0Op AEMOHCTPALMOHHBIN MO Ta30BbIM 3aKOHAM;

Ha0op KaWIJISIPOB;

TpyOKa JUTst JEeMOHCTPAIIMHA KOHBEKIMH B YKHIKOCTH;
LWJIMHAPBI CBUHIIOBBIE CO CTPYTOM;

1ap ¢ KOJBIIOM;

BBICOKOBOJIbTHBIN HCTOYHUK;

reHepaTop BaH-Ae-rpaada;

JO3UMETP;

KaMEepTOHBI Ha Pe30HAHCHBIX SIIUKaX;

KOMIUIEKT ~ OpUOOpPOB W NPUHAAISKHOCTEH  JUIsI  JIEMOHCTpAllMM  CBOMCTB

OJICKTPOMArdHuTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60p0B JJI HU3yYCHUSA IIPUHIIHUIIOB paguornpucma

U paguorepe1ayu;

S57.
58.
59.
60.
61.

KOMIUIEKT IPOBOJIOB;
Mar"uT Jyrooopas3Hblii;

MarHuT MOJIOCOBOM I€MOHCTPAIlMOHHBIH;
MalinHa 371eKTpodopHas;

MasiTHUK 3JIEKTPOCTATHYECKHIA;

62. Habop MO M3YUYEHUIO MATHUTHOTO TIOJISI 3EMITH;
63. HaOOp IEMOHCTPAIIMOHHBIN 110 MATHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB;
64. Habop TeMOHCTPAITMOHHBIN IO TIOTYIIPOBOTHUKAM;
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65. HabOp IEMOHCTPAITMOHHBIN 110 TTIOCTOSTHHOMY TOKY:;

66. HaOOp IEMOHCTPAIIMOHHEIH 110 JIEKTPUIECKOMY TOKY B BaKyyMe;
67. Habop IEMOHCTPAITMOHHBIN 110 JICKTPOIMHAMHUKE;

68. HaGop 1151 IEMOHCTpAIM MAarHUTHBIX MOJICH;

69. Habop 1711 AEMOHCTPALUU ICKTPUICCKUX TIOJIEH;

70. Tpancdopmarop yueOHBIH;

71. majouka CTeKJIIHHAS;

72. najgo4ka 500HUTOBAS;

73. mpubop JeHIa;

74. cTpenky MarHUTHBIE HA ITATHBAX;

75. cynTaH 3JEeKTPOCTAaTHICCKUI;

76. IWTaTUBBI U30JUPYIOIIHE;

77. 5NEKTPOMArHuT pa300PHBIA;

78. Habop 1EMOHCTPAITMOHHBIN IO TEOMETPUUYECKON OITHKE;
79. HaboOp IEMOHCTPAITMOHHBIN 11O BOJIHOBOM OITHKE;

80. criekTpocKoN IBYXTPYOHBIIA;

81. Habop creKTpaibHBIX TPYOOK C HICTOYHUKOM MUTAHMUS,
82. ycranoBka jyist u3ydeHus porodddexra;

83. Habop IEMOHCTPAIMOHHBIN IO IOCTOSIHHOW TUIAHKA;

84. KOMIUICKT HATJISITHBIX TTOCOOHH JIJIsl IIOCTOSTHHOTO MCIIOIh30BaHMUS;
85. KOMIUIEKT OPTPETOB JJ1s1 0pOopMIICHUST KaOMHETA,

86. KOMIUICKT IEMOHCTPAIMOHHBIX YICOHBIX TAOJIHII.

[IpumepHBIi nepedyeHb JEMOHCTPALMOHHOIO U J1a00paTopHOro OOOpYAOBaHUS HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep.

[Ipn HaJIN4uH HE00X0IMMOT0 o0opynoBaHus 3aHATUSA o ¢buznke
B HEKOTOPBIX CIIydasX MOTYT INPOBOAMUTHCA B HUMEIOIUXCA B 00pa3oBaTEIbHOM OpraHu3aluu
MacTEepPCKUX WIN JIabOpaATOPUSIX.

3.2 UndopmannonHoe odecriedeHne 00yuyeHust

Ilepeyens ucnosb3yemMbIX y4eOHbIX H3AaHui, VHTepHeT-pecypcoB, MONOJHUTEIbHOMN
JINTEpPaTyphbl

OcHOBHBIC HCTOYHHKH:

1. Msxkumes, I'. . ®usuka: 10-i kinacc: 6a30BbIi U yriayOaEHHBIN YpoBHU : yueOnuk / I'. 1.
Msxkumes, b. b. bByxosues, H. H. Corckuii ; mox pemakmueit H. A. [TapdentreBoit. — 10-e uzs.,
crep. — Mocksa : IIpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Texkcr :
AJIEKTPOHHBIN // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/335051

2. Mosxkumes, I'. 5. ®usuka: 11-if kiacc: 6a30BbIi U yrinyOonEHHbIN ypoBHY : yueOHuUK / . 5.
Mskumes, b. b. Byxosues, B. M. Yapyrun ; non penakuueit H. A. IlapdentreBoit. — 11-e uzg.,
crep. — Mocksa : IIpocBemenune, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Texkcr :
AIEKTPOHHBIN /1 Jlanp : ANEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/335054
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— 11-e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Tekcr : onextponsbii //  Jlamp : 2nekTpoHHO-OmOmmoreunas cucrema. —  URL:
https://e.lanbook.com/book/334853

2. Kacpsanos, B. A. ®usuka: 11-if kmacc: yrimyOnéHHbIi ypoBeHb : yueOHuMK / B. A.
KacesinoB. — 11-e mu3a., crep. — Mocksa : I[Ipocsemenue, 2023. — 493 ¢. — ISBN 978-5-09-
103622-0. — Texkct : anekTpoHHBIH // JlaHb : 31eKTpoHHO-OMONIMOTeuHas cucrema. — URL:
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: yue6HOe mocobue mis cno / H. M. Poraues, O. A. JleBuenko. — 3-¢ u3a., crep. — CaHKT-
[TerepOypr : Jlanw, 2024. — 312 ¢. — ISBN 978-5-507-49831-4. — TekcT : anexkTpoHHbIi // JIanb :
asleKTpoHHO-OnOmoreynas cucrtema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

4. Jlorsunenko, O.B. ®usuka + ellpunoxenue : yueOnuk / Jlorsuaenko O.B. — Mockaa :

KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950. —
Tekcr : 31eKTpOHHBIN. (DJIEKTPOHHOE U3AAHUE).

5. JlorBuaenko O.B. ®wusmka. Ilpaktukym : ydebnoe mocodbme / JlorBunenko O.B. —
MockBa : KnoPyc, 2022. — 358 c¢. — ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcCT : 3IeKTPOHHBI.

Ilepeuens UHTEpHET-pEcypcoB:

1. baux 3aJaHui PISAEHT - Pexum
nocryma:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enmunas xomreknus [U(POBBIX 00pa30BaTeIbHBIX pPECypcoB. - Pexum mgocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum pocrymna: http://www.km-school.ru/ ;
4. OrtkpsiTas ¢buzuka. Pexxum JocTyna:
http://lwww.physics.ru/courses/op25part2/design/index. htm
[Tnatdopma SAKnace - Pexxum mpocryma: http://www. yaklass.ru;
Poccuiickas anekTpoHHas 1mkona - Pexxum pocryma: http://www.resh.edu.ru/;
dusuka.i. - Pexxum gocrymna: http://www.fizika.ru;
@®UITU (BIIP 11 knacc) - Pexxum nocryna: http://www.fipi.ru/;
DeKTpOHHBIN yueOHuK - Pexxum nocryma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

KoHTpo/ib M OmleHKa pe3ynbTaToB OCBOCHHS 00IIe00pa30BaTeIbHOrO y4eOHOro IMpeaMera
PacKphIBAaIOTCS Yepe3 AMCUUINIMHAPHBIC pEe3yJNIbTaThl, HalpaBleHHbIE HA (popMUpOBaHHE OOIIMX U
npodeccCHOHaIbHBIX KOMIIETCHIMH 110 pa3/iesiaM U TeMaM COZEpKaHus y4eOHOro MaTepHaa.

[TpomesxyTounas arrecrauus — B popme dk3amena (1 u 2 cemecTpsl).

Kon n HaumeHoBaHue
(bopMUPYEMBIX KOMIETCHIIHIA

Pasnen/Tema

Tum orleHOYHEBIX
MEpONPHUITHI

OK 01. Beibupats criocoObt
pelIeHus 3a1aq
poeCCUOHATIBHOM I TETbHOCTH
MPUMEHHUTEIHHO K PA3TMYHBIM
KOHTEKCTaM

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

Paznen 4. Temre1 4.1.,4.2., 4.3

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

Pa3gen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c*®

OK 02. Ucnonmp30BaTh
COBPEMEHHBIE CPECTBA MTOUCKA,
aHaJIM3a U HHTEPIPETALNH
uHpOpMaLUn
1 “HQOPMAIMOHHBIC TEXHOJIOTHH
JUUIS BEITIOJTHEHUS 3a]1a4
po¢eCCHOHAIBHON JEATEIHHOCTH

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

Pasznen 4. Temr1 4.1.,4.2.,4.3

Paszgen 5. Temnr 5.1., 5.2., 5.3.

Pa3gen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

OK 03. ITnanupoBats
U peajn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
U JIMYHOCTHOE pa3BUTHE,
IPEIITPUHUMATEIBCKY IO
JeSITENIbHOCTD
B IIpodeccuoHaibHOM chepe,
MCIIOJIb30BaTh 3HAHUS
10 MIPABOBOM U (PMHAHCOBOM
rPaMOTHOCTH B PA3JIMYHBIX
KU3HEHHbIX CUTYalUsiX

Pazgen 1. Tema 1.1
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2.,4.3

Pazgen 8 Tema 8.1

ITo/c

OK 04. DpdexTrBHO
B3aMMO/JICHICTBOBATh U PabOTaTh
B KOJJICKTHBE U KOMaH/IE

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Teme14.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
ITo/c

OK 05. Ocy1ecTBisTh yCTHYIO
U MNCBbMCHHYIO KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM SI3BbIKE
Poccutiickoit @enepanuu ¢ y4eTom
0COOEHHOCTEH COIMaTBHOTO
U KYJIbTYPHOI'O KOHTEKCTa

Pasnen 1. Tema 1.1
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Teme14.1.,4.2.,4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3

YCTHBIH OIpOC;
(bpoHTaTBHBIN OIPOC;
KOHTpOJIbHAsI paboTa;

Ha0II0IeHNE 32
BBIITOJIHCHUEM
1abopaTOpPHBIX padoT;

IpaKTHYeCKHe padoThl
(pemieHre Ka4eCTBEHHBIX
U pacUYETHBIX 3a/1a4);

TECTUPOBAHUE;
pelIeHne Kerc-3a1ay;

BBITIOJITHCHUC
MPAKTUYECKUX 3aJaHHA
po¢eCCHOHAIBHON
HaIpPaBJIEHHOCTH;

BBIIIOJIHEHUE 3aJaHUI
ITPOMEXKYTOUHON
aTTecTaluu

1 ITpodeccronanbHO OPUEHTHPOBAHHOE COAEPKAHNE (COAEPKAHIE IPUKIATHOTO MOIYJIA).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CopnelicTBOBaTh
COXPAHEHHUIO OKPY>KaIOIIEH cpepl,
pecypcocOepekeHHI0, TIPUMEHSTh

3HaHUA 00 U3MEHEHUHU KIIuMaTa,
MIPUHITUIIBI OEPEKIINBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYaHbIX
CUTYaLUsAX

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

Pasnen 4. Teme1 4.1.,4.2., 4.3

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

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

3.1 IlnanupoBats u
OpraHU30BBIBATH PAOOTY TIO
TPaHCHOPTHO-JIOTUCTUYECKOMY
00CITyKMBaHUIO B chepe rpy30BbIX

HIEPEBO30K

ITo/c
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5. IEPEYEHb UCIIOJIB3YEMbBIX METO/J10OB OBYUEHUA

5.1 IaccuBHbIE:

- JICKIUU TPaJUIOHHbIE 6€3 MPUMEHEHUS MYJIbTUMEANMHBIX CPEICTB U O€3 pa31aTOuHOTO
MaTepuaa,

- IEMOHCTpAIs y4eOHbIX (PHIIBMOB;

- pacckas;

- CEMUHApBbI, IPEUMYIIECTBEHHO B BUJIE OOCYKICHHUS IOKIAI0B CTYACHTOB IO TEM WJIU HHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(83aumooeticmseue npenooagamensi Kak CcyOveKma ¢ 00yYaiowuMcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNbHOCUL).

5.2 AKTHBHbBIE H HHTEPAKTUBHbIE:

- aKTHUBHBIC M HHTCPAKTUBHBIC JICKIIUH;

- pabora B rpymmnax;

- yueOHas IUCKyCCus;

- JICTIOBBIC U POJICBBIC UTPBI;

- UTPOBBIC YIIPAXKHCHUS;

- TBOPYECKHUE 3a/IaHUS;

- KpyTJIbIe CTOJBI (KOH(PEPEHIINN) C UCIIOJIb30BAHUEM CPEICTB MYJIbTUMEINA;

- peeHne npoOJIeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYAIINN;

- METOJ1 MOJTyJIbHOTO O0yUeHUS;

- IPAKTUICCKHI IKCIICPUMECHT;

- 00y4eHHe ¢ UCTIOIb30BAaHUEM KOMITHIOTEPHBIX 00YYaOIIUX MPOTPAMM.

(83aumoodeticmsue npenooasamens kax cydvekma ¢ 06y4arOWUMCst Kaxk cyobekmom
NO3HABAMENbHOU 0esIMeNbHOCIU).
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