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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI YYEBHOT' O ITPEJIMETA
OVIIL.11 ®PU3UKA

1.1 MecTro y4yeOHOro mpeaMera B CTPYKTYpe OCHOBHOH mpodeccuoHaIbHOI
o0pa3oBaTeIbHONM NPOrPaMMBbI:

O6meoOpazoBarensHblil yueOnbiid mpeamer OVII.11®du3uka sBaseTcs o0s3aTENHPHON YaCThIO
o01eo0pa3oBaTesIbHOrO 1UKIa oOpa3oBarenbHOM mporpammsl B cootrBercTBHH ¢ OI'OC CIIO mo
cnenuanbHocTy 23.02.01 Opranuzanus MepeBO30K M yIpaBlieHWE Ha TpaHCHopTe ([0 BHUAAM)
(yrBepkneH mpukazoM MunnpocBemenus Poccun ot 20.03.2024 Nel76). Pabowas mporpamma
OVIIL.11 ®usuka paspaborana B coorBercTBUU ¢ ®I'OC COO (B nmelcTByOIIEH peakiuu) U C
y4eToM TNpUMepHOU paboueil mporpamMmbl 001€00pa30BaTEIbHON AUCHUILTUHBI «DU3UKay s
npodeccroHanbHbIX 00pazoBaTenbHbIX opranuzanuii MPTIO (yrBepxknaena nporokosnom Ne6/2025 ot
«18» ampens 2025 r.).

[Tpu peanuzanuu pabouell MporpaMMbl MOTYT HCHOJIb30BaThCsl Pa3IMyHble 00pa3oBaTEIbHbIC
TEXHOJIOTHH, B TOM YHUCJIE IUCTAHIIMOHHBIE, YICKTPOHHOE 00yUEHHE.

Pabouass mporpamma ydeOnoro mpeamera OVYIL11 ®dusuka MOXeT OBITh HCIOJIB30BaHA B
npoeCCUOHATBLHON MOJrOTOBKE, IEPENOArOTOBKE U MOBBIIMIEHUH KBadu(HUKanuu pabouux I0
npodeccusam:

15894 OnepaTop nocra HeHTpaln3alny;

18401 Curnanmucr;

17244 TlpuemocaaTymk rpysa u Oaraxa;

25337 Onepatop 1o 00paboTKe MePEeBO30YHBIX TOKYMEHTOB;

18726 CocraBuTenb IOS310B;

16033 OnepaTop COpTUPOBOYHOM TOPKHU;

25354 OnepaTop npu ACKYPHOM I10 CTAHLINH.

B yueOnbix mmanax OIIOII-IIIICC3 yueOnsiit npeqmer OVIL.11 ®dusuka BXOIUT B COCTaB
00ImKX Yy4eOHBIX AUCIUILIUH (TIpeIMETOB), GOPMHUPYEMBIX U3 00s3aTeNbHBIX MIPEIMETHBIX 00acTeit
OI'OC cpennero obmero o6OpazoBanusi, i crneuuansHocTed CIIO. C  yuérom mnpoduis
OCBaMBaeMOH CIEUAIIbHOCTH JIaHHBIN YUeOHBIN MpeAMeT peannsyercs Ha 1 Kypce.

1.2. leas ¥ niiaHupyeMble pe3yJibTaThbl 0CBOCHHUS Y4eOHOI0 nmpeaMera

1.2.1. Lenu yuyeOHOTO npeamera:

Copnepxanue nporpaMmsel obmeoOpa3oBatenbHoro ydyeOHoro mnpeamera OVIL11 ®usuka
HaNpaBJICHO Ha JJOCTHKEHHE CIEAYIONIMNX LIeTIei:

* (QopmupoBaHUE MHTEpEca M CTPEMIICHHS O0YJarOIUXCsl K HAyYHOMY H3YUYCHHIO TPHPOJIBL,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

* pa3BUTHE MIPEJICTABICHUI O HAYYHOM METO/I€ TIO3HAHUS

U pOpMHUPOBAaHUE UCCIIEIOBATEIECKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;

* (QopMupoBaHHE HAayYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3y4YCHHS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

* (opMmupoBaHHE yMEHUH OOBACHATH SIBICHHUSA C HCIHOJIb30BAHMEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JJ0Ka3aTeIbCTB;

* (opmupoBaHue NpeACTABICHUN O POIM (PU3UKH JJISI Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUII.

JlocTrokeHHe ATHX 1eJiei 00ecrieunBaeTcs penieHneM CIIeAYIONNX 3a/1a9

B IIpoLiecce U3yUueHHs Kypca (U3UKH Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHUs:

* MpHOOpETeHHE CUCTeMbl 3HaHUM 00 oO0mMX (QU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAs MEXaHHMKY, MOJEKYJSIpHYIO (PU3MKY, 3JIEKTPOJMHAMMKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPUUKH;

* (opmupoBaHUE YMEHHUN TPUMEHSITH TEOPETUUCCKHUE 3HAHHS



JUTsE OOBsICHEHHS (PU3MUECKUX SIBICHUN B IPUPOJIC U AJIS MPUHSATHUS MPAKTUYCCKUX PELICHUH B
MOBCEIHEBHOMN JKU3HU;

* OCBOCHHE CIIOCOOOB PEMICHHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJaHHON (DU3UYECKON MOJIEINBIO,
3a/a4, MOAPa3yMEBAIOIINX CAMOCTOSITETbHOE co3aHue (U3MYECKON MOJENH, COOTBETCTBYIOIIEH
YCIIOBUSIM 3a71a4U;

* TIOHMMaHWe (U3HYECKUX OCHOB W TPHHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIILYIO CPEy;

* OBJIQJICHHE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS

U TpoBeleHUs (PUINYECKUX OHKCIEPUMEHTOB, aHalM3a W HMHTEpOpeTalnuu HHpopmanuu,
OTIpeJIEJIEHUS IOCTOBEPHOCTH MOJIyYE€HHOT'O Pe3yJIbTaTa;

* CO3JaHUE YCIOBUU U1 DPa3BUTHs YMEHHUHM IIPOECKTHO-HCCIIENOBATEIbCKOM, TBOPYECKON
JeSITeITbHOCTH.

Ocobennocmob hopmuposanus coOBOKYNHOCMU 3a0ay U3YUeHUs YU3UKU Ol CUCTNEMbl CPeOHe20
npogeccuoHanbHo20 06pa308aHUsL 3AKIOYAEMC 8 HeOOX0OUMOCIU Pearu3ayuu NPogheccuoHaIbHOl
HanpaeieHHocmuy  peuiaemvlx 3aday, yuéma ocobeHHocmell cgepvl OessmenbHOCmMU  0YO0VUUX
Cneyuanucmos.

Ilpoecpamma no @uszuke npedocmasisiem GOIMONCHOCMb 0N  Pearu3ayul  PaziuyHbIX
MemoOUUecKUx no0X0008 K Opeanu3ayuu 00yuerus usuxe npu ycio8uu COXpaHeHust 00s3amenvbHoll
yacmu cooeparcanuuss Kyped.

Ilpenooasamens énpage camocmoamenbHo 8blOUPAMb Popmy U3yueHus Mamepuana. J1eKyus,
O0eMOHCMPayusi IKCNePUMeHma, NpaKkmudeckas paboma, NPAKMuKym HO peueHuro 3a0ay u np., a
makxoice NO CB0EMY YCMOMPEHUIO NPOBOOUM OeMOHCMPAYUOHHbIE U 1AO0pamopHvle pabomvl ¢
yuémom umerowe2ocs 000pyoosanus (onpeoenimv NpoOOJHCUMETbHOCIb 1AD0OPAMOPHO20 UNU
NPAKMU4ecko2o 3aHaAmus, OONOIHAMb €20 OpPY2UMU GUOAMU pabom. usyyeHue meopemuieckKoco
Mamepuana, pewienue 3a0ay, paboma ¢ MmexHU4eCcKUM MeKCmom, mecmuposanue u np.)

IIpenooasamenv camocmosimenvHo onpedensiem Nocied008amenbHOCMb U3VUEHUS U 00beM
4acos, OmMBOOUMbBII HA U3VHeHUe OMOeNbHbIX meM, Gvloupaem memMamuxy npopeccuoHaIbHO
OPUEHMUPOBAHHO20 — COOEPIHCAHUA  OUCYUNIUHbL 6  3a8UcCUMOCmuU om  cneyuguku  O6yoywerl
npogeccuoHaIbHOU 0esimeIbHOCU 00YYaAOUWUXCAL.

1.2.2. [lnanupyemsble pe3yabTaThbl 0CBOEHHS 0011€00PA30BaTEILHOI0 Y4e0HOr0 npeaMeTa
B coorBercTBUH ¢ PI'OC CIIO 1 Ha ocuose PI'OC COO

O6mme xommnerennuu (nanee — OK) u npodeccronansubie kommnerennuu (nanee — [TK) ®I'OC
CIIO B cooTHECEHUU C TUYHOCTHBIMU, METAMPEAMETHBIMU U MPEAMETHBIMH pe3yIbTaTaMu 00y4eHUs
6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B TabIuUIE:



Kox v naumenoBanue
(popmupyembIx
KOMIIeTeHITH I

IlnanupyeMble pe3y/JbTAThl 0OCBOEHHS IPOrPAMMBI 110 Y4eOHOMY IpeaMeTy

Oo6mme’

JMCUMILTHHAPHbIE®

OK 01. Beibupath
CIOCOOBI peLIeHUs
3a1aq
npodeccroHanbHON
JeSITeTbHOCTH
NPUMEHUTETBHO K
pa3InYHbIM
KOHTEKCTaM

JIM4HOCTHBIE Pe3yJbTaThl JOJDKHBI OTPAXKaTh B YaCTH
TPYZOBOT'O BOCIIUTAHHUS:

- TOTOBHOCTh K TpPYIY,
MacTepcTBa, TPYAOII00UE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJIOTHUECKOW W COIMAJIbHOW  HAIpaBJICHHOCTH,
CIIOCOOHOCTH WHUITUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITENILHO BBITIOJIHATH TaKyIO JAESITEIbHOCTD;

- MHTEpeC K pa3nuvHbIM chepam mpodeccrnoHaIbHOM
IEeITEIbHOCTH,

- TOTOBHOCTh M CIHOCOOHOCTh K O0Opa30BaHUIO MU
caM000pa30BaHMIO Ha TIPOTSHKEHUN BCCH JKU3HMU.

MeTtanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXaTh:

OBnageHue YHUBEpCaTbHBIMHU y4eOHBIMU
[M03HABATEIbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JTIOTUUECKHE ICUCTBUS:

CaMOCTOSITEIIEHO (OPMYJIUPOBATh U aKTyalIU3HPOBATH
npo0iemy, paccMaTpuBaTh ee BCECTOPOHHE;
yCTaHABIIMBATh CYIICCTBCHHBIN MPHU3HAK WU OCHOBAHHUS
JUIsL  CpaBHEHHMs, Kiaccupukanmuum W 000OmImIeHNs;
OTIPENICIISATh TSN JEATCIIEHOCTH, 33/1aBaTh MapaMeTpbl U
KPUTEPUH HMX JOCTWIKEHUS, BBISBIISATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSX; BHOCHTH

OCO3HaHUC I CHHOCTH

JACATCIIBHOCTH

I1P6 1. ChopmMHupOBaHHOCT MPEACTABICHUA O POIH
u MecTe (GU3UKU U ACTPOHOMUU B COBPEMEHHON Hay4dHOH
KapTHHE MHpa, O CHCcTeMooOpasyromei ponu (U3UKU B
pa3BUTHU €CTECTBEHHbIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIAJAE€ POCCHUUCKHUX
U 3apyOeXHbIX YYEHbIX-(U3UKOB B DPAa3BUTHE HAYKH;

NMOHMMaHWe  (PU3MUYECKOW  CYIIHOCTH  HAOII0TaeMBIX
SBJICHUI ~ MHKpOMHpA, MaKpOMHpa W  MErammpa;
NMOHMMaHWE PO  ACTPOHOMHHM B  NPAKTUYECKOH
NEATENIFHOCTH ~ YeJNOBeKa W JalbHEHIIeM  Hay4dHO-
TEXHUYECKOM pa3BUTHH, pomu ¢buzukn

B (opMHpOBaHMM Kpyrozopa © (QYHKIHMOHAIHHOU

IPaMOTHOCTH 4YeJIOBeKa JUIS PEIICHHS MPAaKTUYECKUX
3ajady;

I[IP6 2. ChopmupoBaHHOCT, YMEHHW pPACIIO3HABATH
¢dbuzuveckue sBICHHUS (TPOIECCh) M OOBSACHATh MX Ha
OCHOBE  M3YYEHHBIX  3aKOHOB:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBUKECHUE, CBOOOTHOE
MajiecHue Tell, MABIDKEHHE TI0 OKPY)XHOCTH, WHEpIHs,
B3aMMOJICHCTBHE  TeJ,  KoyiedaTelbHOE  JIBUKCHHE,
pe30HaHC, BOJTHOBOE JBIKEHUE; MU dy3us, OpOYHOBCKOE
JBWDKEHUE, CTPOCHHE JKUIKOCTEH W TBEpIBIX Tell,
U3MEHEHHEe o0beMa Tell MPU HarpeBaHUM (OXJIAXIECHUN),

KOPPCKTHUBBI B JACATCIIBHOCTb, OLCHUBATL COOTBCTCTBUC TCIIJIOBOC PpaBHOBECHC, HCIIapCHUC, KOHACHCAaus,
PE3YJIbTATOB IMLCJIIM, OLCHUBATHL PHUCKU IMOCJIEICTBUM IJIaBJICHUC, KpucTtajijin3anus, KUIICHHUC, BJIA’)KHOCTbD
JACATCIIbHOCTH; PA3BHBATh KPCATHMBHOC MbLIINUJICHUC IIpH BO31yXa, CBA3b cpezLHeﬁ KUHETHYCCKOMN OQHCPIUH

?O6umme pe3ynbTaThl  COPMYIMPOBAHBEI B COOTBETCTBMU C JIMYHOCTHBIMM M MeTampeaMeTHeiMu pesyibraramu ®I'OC COO, B (GOPMHpPOBaHMM KOTOPHIX YYaCTBYET
o0meoOpa3oBaTenbHas TUCIUIDIHHA.

3)1ch1/1rm1/IHapHLIe pe3ysbTaThl CHOPMYIIMPOBAHBI U IPOHYMEPOBAHbI B COOTBETCTBHHU C TPEOOBAHUSIMU K ITPEAMETHBIM pe3yiibraTam 6azosoro yposHs (ITP6) ®I'OC COO (Ilpukas
Muno6pnayku Pocenn ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.).
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pELIeHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BBIC UCCIIEIOBATEILCKUE JCHCTBHS:

- BJAJETh HaBBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKON U
MPOEKTHON  JEATETBbHOCTH, HAaBBIKAMH  pa3pelICHHS
npo0Jem;

- BBISABIATh MPUYHHHO-CICACTBCHHBIE CBSI3U U
aKTyaJlu3upoBaTh 3ajady, BBIIBUTaTb THUIOTE3y €€
pElIeHUs, HAXOIUTh AapPryMEHTBI IS JIOKa3aTelbhCTBA
CBOMX YTBEpPXJCHUM, 3aJaBaTh HapaMeTpbl U KpUTEpUU
pelIeHus;

- aHAIM3UPOBATh IMIOJIyYEHHbIE B XOJ€ pEUICHHS
3aJa4il  pe3yJbTaThl, KPUTUYECKH  OIICHHBATh  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMETb MEPEHOCUTh 3HAHMS B MO3HABATEIIbHYIO H
MPAKTUYECKYIO YaCTH KUZHECATCIbHOCTH;

- yMeThb HHTErpUPOBATh 3HAHUSA U3
MIPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC UJIEU, Mpe/laraTh OpUTrHHAIbHbBIE
MOJIXO/IBI U PEIICHUS;

- TPOSIBIATH CIOCOOHOCTh WX HCIIOJIB30BAHUS B
[I03HABATEJIbHON U COLIMATIbHOM MTPAKTHKE;

-MPOSIBJISAITH ~ CIIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEIIEHOMY MIOHCKY METOJIOB penieHus
MPAKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMUS;

- CTaBUThb U (OPMYJIUPOBATH COOCTBEHHBIE 3a]]a4l B
o0pa3oBaTenbHON JESITEIIbHOCTH " KU3HEHHBIX
CUTYalUsIX; BBISBJISATh NPUYUHHO-CIIEICTBEHHBIE CBS3U U
JUIS  JTOKA3aTeNbCTBA CBOWX YTBEPXKICHHWH, 3a/1aBaTh
mapamMeTpbl U KPUTEPUHM pEIIeHUs aKTyaJlu3UpOBaTh
3a/aqdy, BBIABUTATh THUIIOTE3y €€ pEIICHUS, HaXOIWTh
apryMEeHTHI;

- AHAIM3MPOBATh TMOJYYCHHBIC B XOJI€ PCUICHHS

Pa3HbIX

TCIJIOBOTO  JBMDKEHHS ~ MOJIGKYJA C  aOCOJFOTHOM
TEMIIEpaTypoOH, IIOBBIIICHUE JaBJICHUSA Tras3a IIPpU €ro
HarpeBaHWM B  3aKPbITOM COCYZAE, CBf3b  MEXKIY
napamMeTpaMH ~ COCTOSIHMSI Ta3a B H30Ipoleccax;
AIIEKTPHU3AIMS TN, B3aMMOJICHCTBUE 3aps0B, HArPEBaHKE
IIPpOBOAHUKA C TOKOM, BSaHMOHeﬁCTBHe MAarHuToB,
ANICKTPOMATHUTHAS ~HWHAYKIWSA, JCUCTBHE MATHUTHOTO
moJji1 Ha HOPOBOAHHUK C TOKOM H I[BI/I)KYH_[I/II\/IICSI 3apsn,
AIIEKTPOMATHUTHBIC KOJIEOaHUS U BOJHBI, TIPSMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTPaXEHHUe, MpPEIOMIICHHUE,
uHtepdepeniys, audpaknus © - OOASApU3AIMS  CBETa,
aucrepcust cBeTa; GoTodeKTpuaeckuii 3G dexT, cBeToBoe
JIaBJICHUE, BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aTroMa

BOJI0pO/A, €CTCCTBCHHAS u HCKYCCTBEHHAas!
PaIMOAKTUBHOCTB;

I1Po 3. Bnanenne OCHOBOITOJIAraloIIUMH
(bu3mIeCcKuMHU MMOHATHIMH n BEJIMYHMHAMH,

XapaKTepU3yIOMIMMH (PU3NISCKUE TPOIECCH (CBA3aHHBIMU
C MEXaHMYECKUM JIBH)KCHHEM, B3aUMOJCHCTBUEM TEIl,

MCXAaHHMYCCKUMH KOJCOAaHUAMU U BOJIHAMH,; aTOMHO-
MOJIEKYJIIPHBIM CTPOCHUEM BCIIIECTBA, TCIIJIOBBIMU
mnmponeccamMu; OJICKTPUYCCKUM W MArHUTHBIM IIOJISIMU,
OJICKTPUYCCKUM TOKOM, SJICKTPOMAariMTHBIMHA

KOJICOAHUSIMH U BOJIHAMH, OITHYCCKHMHU ABJICHHUAMU,
KBAHTOBBIMU SABJICHHUAMH, CTPOCHHEM aToMa M aTOMHOI'O

a1pa, PaaroOaKTUBHOCTBIO); BIIAJICHUE
OCHOBOIIOJIATAlONIMMU  ACTPOHOMUYECKUMHU ITOHSTUSAMH,
[103BOJIIOILUMU XapaKTepu30BaTh IIPOLIECCHI,

MPOMCXOMAIINE Ha 3BE3/laX, B 3BE3JHBIX CHCTEMaX, B
MEXTaJaKTUIeCKOU Ccpe/e; JBIKEHUE HEOECHBIX Tedl,
IBOIIONHIO 3Be3]T M BeelrenHoir;

[IP6 4. Bnamenue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TeopusmMu (3akoH BcemupHoro TsroteHus, I, 11 u III




3aayn  pe3ysibTaTbl, KPUTUYECKH  OLECHUBATh  HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCJIOBUSIX; /1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLIEHHBATh
pUOOPETEHHBIH OIIBIT;

- pa3pabaTbIBaTh IUIaH PEUICHUS MTPOOJIEMBI C Y4ETOM
aHaM3a UMEIOIINXCS MaTepHAbHBIX M HEMaTepHaJIbHBIX
pECypCoB; CTaBUTh NPOOJEMbI U 3aJaud, JOIYCKArOIIHe
JIbTEPHATHBHbIC PEILICHHS

3aKOHBI HBI-OTOHa,
OHCpPI'uu, 3aKOH

3aKOH COXPAaHCHHsSI MEXaHWYECKOU
COXPAaHEHUS WMITyJIbCa, TMPUHIUT
CYTEPIIO3UITNHI CHII, MIPUHITATT PaBHOIIPAaBHOCTH
WHEPIHATBHBIX CHCTEM OTCYCTA; MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, TIEPBBIA  3aKOH TEPMOJUHAMHKH;  3aKOH
COXpaHEHHUs OJJICKTPUYECKOTO 3apsna, 3akoH KyroHa,
3akoH Oma jJig ydacTka 1emnu, 3akoH Oma Juist MOJIHOU
AJIEKTpUUECKOM 1enu, 3akoH Jxoyns - JleHma, 3akoH
JNIEKTPOMArHUTHOW  WHAYKIHH, 3aKOH  COXpaHCHHS
SHEPTUM, 3aKOH MPSMOJIMHEHHOTO PpacripoCTpaHCHHUS
CBETA, 3aKOH OTPAXKECHHsSI CBETa, 3aKOH MPEIIOMJICHUS
CBETA; 3aKOH COXpAHEHHWs SHEPIHH, 3aKOH COXpaHEHUs
HMMITyJIbCa, 3aKOH COXPaHEHUs SJEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHHWs MacCOBOT0 YHCJA, MOCTyJaThl bopa,
3aKOH pPaaIuoOaKTUBHOTO pacraja); YBEpPEHHOE
HCIIO0JIb30BaHNUE 3aKOHOB U 3aKOHOMEPHOCTEH MPU aHAIN3e
(U3HYECKUX SIBIICHUH U MPOIIECCOB;

[IP6 6. BiameHne OCHOBHBIMH METOJAMHU HAYyYHOTO
MO3HAHUS, UCTIOJIB3YEMBIMU B (PU3UKE: POBOUTH MPSMBIC
1 KOCBEHHBIC M3MEpeHUsT (PU3NYECKUX BEIIUMYWH, BHIOMpAs
ONTUMAJBHBIN CIIOCOO M3MEPEHUS U UCTIONB3Ys H3BECTHBIC
METOBl OLIEHKH IOTPEITHOCTEH W3MEpPEHUM, MPOBOAUTH
WCCIICIOBAaHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYUH
C HCIIOJIb30BAaHWEM TMPSMBIX HU3MEPCHHUH, OOBICHATH
MOJTy9YEeHHBIC PE3YJIBTATHI, UCTIONB3YS (PU3HUECKUE TCOPHH,
3aKOHBI W IIOHATHSA, M JeJIaTh BBIBOALI; COOIIONATH
MpaBUIIa 0e301macHOTO Tpyaa
NP TIPOBEJICHUM HCCIACAOBAaHUN B paMKax Y4eOHOTo

JKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATEIbCKON
JeSITeNIbHOCTH C UCIIOJIb30BaHUEM U (POBBIX
HU3MEPUTEIIbHBIX YCTpPOUCTB u 1a00paTOPHOTO
o0opyaoBaHus; CPOPMUPOBAHHOCTb TMPEICTABICHUN

0O MCTOAAaX IIOJYYCHHSA HAYYHBIX aACTPOHOMHUUYCCKHX




3HAHUM;

[MP6 7. CdopMUPOBAHHOCTH YMEHHUS peEIIaTh
pacdyeTHble 3aJaud C SBHO 3aJaHHON  (QHU3HYECKOI
MOJICTIBIO, UCTIONB3Yss  (DU3HYCCKHE  3aKOHBI

U TPUHLOUIOBI;, HAa OCHOBE aHalW3a YCJIOBUS 3a/a4d
BBIOMpPATh (DU3UYECKYIO MOJIENb, BBIICIATH (PU3HUECKUE
BEJIMYMHBI ¥ (POpMYJIbI, HEOOXOJUMBIEC IJISI €€ PEeIICHHS,
NPOBOJIUTH  pacueTsl W OLEHUBATh  PEAIbHOCTh
MOJTY4YEHHOTO 3HA4YCHUS (U3MUYECKOI BEIMYUHBI, peraTh
KayecTBEHHBbIC  3ajauH, BBICTpauBasg  JIOTUYECKU
HETIPOTHBOPEUMBYIO IIETIOYKY pacCyKACHUH ¢ ONOpoil Ha
W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UUECKUE
SIBJICHUS

OK 02. cnonp3oBaTh
COBpPEMECHHBIC
CpeZCTBa MIOUCKA,
aHam3a u
UHTEPIPETALNN
uHopmaIuu u
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 32,144
npoQeCcCHOHATHLHON
JeSITeTbHOCTH

JIM4HOCTHBIE Pe3yJbTaThl JOJDKHBI OTPAXKaTh B YaCTH
[IEHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha
JIMAJIore KYJBTYp, CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIETYPHOM MHUPE;

- COBEpIICHCTBOBAHHE S3BIKOBOM W YHTATEIBCKOM
KyJbTYPBI KaK CPEJICTBA B3aUMOJICHCTBUS MEKIY JIFOIbMU
Y TIO3HAHUSI MUPA;

MeTtanpenMeTHble pPe3yibTaThl JOJKHBI OTPAKATh:
OgnaneHue YHHBEPCAITLHBIMHU Y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSMMU:

B) pabora ¢ uHpOpMaIuei:

- BIQJCTh HABBIKAMH TMOJYYCHHS WH(POpMAIUU W3
HCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSITEIIEHO
OCYIICCTBIISATh  MOUCK, aHalIW3, CHUCTEMATH3AIWI0 U
MHTEPIpETANI0 HHOPMAIIMHA PA3IUYHBIX BUIOB U (GOPM
MIPEJICTABIICHHS;

- co3/IaBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ ydeToM
Ha3Ha4YeHWs] WHPOpMAIMU W IEJICBOW  ayJTUTOPHH,

IIP6 5. YMeHue yduThIBaTh TPAHUIIBI MPUMEHEHHUS
U3yYEHHBIX (PU3MUECKUX MOJeNel: MaTepuaabHas TOYKa,
MHEepLIHaIbHas CUCTEMAa OTCUYETa, UACAbHBIN ra3; MOJEIH
CTPOEHUS Ta30B, >KUIKOCTEH W TBEPHABIX TeJd, TOUYECUHBII
ANEKTPUYECKUH 3apsi, SAepHas MOJIeIb aTOMa, HYKJIOHHAs
MO/JIJIb aTOMHOT'O aapa
IIpY pelIeHnn (PU3NUECKUX 3a]au;

ITP6 9. ChopMupOBaHHOCTH COOCTBEHHOM MO3UITUH TI0
OTHOILICHUIO K (pu3mueckoi HH(OPMAINH, TTOITydaeMOn U3
pa3HbIX HCTOYHUKOB, YMEHHH HCIOJIb30BaTh LU(PPOBBIE
TEXHOJIOTHH TUISL MIOMCKa, CTPYKTYypUPOBaHMUS,
UHTEpHpeTallud M TpeICTaBIeHUs] y4eOHOH M HaydHO-
MONYJIAPHOMN uHpOpMaINH; pa3BUTHE YMEHHH
KPUTHYECKOI'0 aHaJIM3a MoJlyyaeMoi HH(popMaIuu




BbIOMpass ONTHUMAaNbHYI0 (OpMYy TPEICTABICHUA H

BU3yaliM3alluu,
- HCIOJIB30BaThb CpC€ACTBa I/IH(l)OpMaI_[I/IOHHI)IX n
KOMMYHHKAIIUOHHBIX TEXHOJIOT Uit B peuicHUn

KOTHUTUBHBIX, KOMMYHHKATHUBHBIX M OPraHW3aI[MOHHBIX
3aj1a4 ¢ cOOII0AEHUEM TPEOOBAHUN 3PIrOHOMMKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECypcocOepekeHus, MPaBOBBIX
M OTUYECKUX  HOpPM, HOPM  HH(POPMAIMOHHON
0€e30IaCHOCTH;

- BIAJETh HAaBbIKAMHM pACIO3HABAHUS U 3aIIUTHI
uH(opManyu, THPOPMAITMOHHOH 0E€30IIaCHOCTH JIMYHOCTH

OK 03. ITnanupoBatb
U pealln30BbIBATH
cOoOCTBEHHOE
npoeCCHOHATHLHOE
JMYHOCTHOE Pa3BUTHE,
NpeIIPUHIUMATEIIECKY
10 ICATEIbHOCTD B
npogeCcCHOHATBLHON
cdepe, UCTONTB30BaTh
3HAHUSI 110 IPABOBOW U
(¢uHaHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX
KH3HCHHBIX
CUTYaIUAX

JIngHOCTHBIE pe3ynbTaThl JOJKHBI OTPAXKAaTh B 4acTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CHOCOOHOCTh OLIEHMBAaTh CUTYalMI0O U NPUHUMATb
OCO3HAHHBIE pEILICHUs, OPUECHTUPYACh HA MOpaIbHO-

HPaBCTBCHHBIC HOPMBEIL
1 OICHHOCTH,
-OCO3HAaHUC JIUYHOI'O BKJI1a/Jg B IMOCTPOCHUC

yCTOHYHMBOTO OYyyIIEro;

MertanpeamMeTHble pe3yibTaTbl JOJKHBI OTPa)KaTh:
OBnanenue YHUBEPCATbHBIMHU peryJsTUBHBIMU
JICACTBUSAMMU:

a) caMOOpraHM3aIys:

- CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATEJIbHYIO
NeSTeNbHOCTh,  BBISBISITH ~ MPOOJIEMBI,  CTaBUTh U
(dhopMyIpoBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIHHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYAILUIX;

- CaMOCTOSITEJIbHO  COCTAaBJISITh IUIAH  PELIEHUs
MPOOGJIEMBI C YY4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

Y TIPEANOYTEHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

crnoco6cTBOBaTh  (DOPMUPOBAHUIO U MPOSBICHUIO
LIIMPOKOM SpyIMIMM B pa3HbIX o0NacTaX 3HaHWM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUH TIO
OTHOIICHHIO K (PU3HNYECKON MHPOPMAIHH, MTOTyIaeMOi U3
pa3HBIX HCTOYHUKOB, YMEHHH HCIIOJIIB30BaTh IH(PPOBHIC

TE€XHOJIOTUH JUTSt MOMCKA, CTPYKTYpUPOBaHUS,
UHTEpPIIpETallMM U MpeICTaBlIeHHUs] y4eOHOMl M HaydHO-
MONYJIIPHOMN uH(pOpMaLnu; pa3BUTHE YMEHUU

KPUTHYECKOTO aHaJIM3a MoJlydaeMoi HH(pOpMaIiuu




MOCTOSIHHO ~ TIOBBIIIATH  CBOM  OOpa3oBaTeNbHBIA U
KYJbTYpHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

UCITIONIb30BaTh TPUEMBl  pedICKCHUH IS  OICHKH
CUTYyalluu, BbIOOpA BEPHOTO PELICHUS;

- yMeTb OLEHMBaTb pPHUCKM U CBOEBPEMEHHO

IIPpUHUMATh PCIICHUA
110 UX CHMXKCHUIO

OK 04. 3ddexTuBHO
B3aMMO/JICHCTBOBATH U
paboTath B
KOJUICKTUBE U
KOMaHie

JInuHOCTHBIE pe3ynbTaThl TOJKHBI OTPAKaTh B 4acTH
LIEHHOCTH HAy4YHOT'O MTO3HAHUSA:

-OBJIaJIeBaHNE HaBbIKAMU y4e€OHO-HCCIIEI0OBATENLCKOM,
MPOEKTHOMN
Y COIIMANIbHOU JI€ATEIbHOCTH;

MertanpeaMETHbIE PE3YJAbTAThl JOJDKHBI OTPa)kaTh:

OBnaneHue  yHUBEpPCAIbHBIMM  KOMMYHHMKAaTHBHBIMU
JIEHCTBUSIMU:

0) cOBMeCTHAs ICSITEIbHOCT:

- TOHUMATh W  WCIOJB30BaTh IPEUMYIIECTBA

KOMaHJIHON

Y UHJUBUYaJIbHOU PaboTHI;

- BBIOMpaTh TEMAaTUKy MU METOJbl COBMECTHBIX
JNCHUCTBUI C y4eTOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJI0TO WICHA KOJIJIEKTHUBA;

- TOpUHUMATH IIEJIH
OpraHU30BbIBATH
U KOOPJAMHHMPOBATH JIEUCTBHUSI TIO €€ JIOCTHKCHHIO:
COCTAaBJIATH IJIaH JIEUCTBHM, paclpeaeisTh POJIA C yUETOM
MHEHUI y4aCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM
padoTHI;

-OLICHMBATh KaueCTBO CBOEro0 BKJIaJa M KaXAOro
ydacTHMKa KOMaHAbl B  OOmIMII  pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

-IpeajaraTtb HOBBIE IPOEKTHI,
MO3UIIMK  HOBHU3HBI, OPUTMHAIBHOCTH,

COBMECTHOM  JESITCIIHLHOCTH,

OIICHUBATh WJEU C
MPAKTUYECKOU

ITP6 10. OBnageHne ymeHUsIMH pabOTaTh B T'PYIIIE

C  BBIIIOJIHEHUEM  PA3IMYHBIX  COLMAJBHBIX  pOJIEH,
TUTAHUPOBATH paboty TpYIIIbL, paloHaIbHO
pacnpenensirb JIeATETLHOCTh B HECTaHaPTHBIX

CUTYyallusX, aJCKBaTHO OICHWBATh BKJIAQJ KaXJIOTO W3
YY4aCTHUKOB TPYIIBI B pEIICHUE paccMaTpUBaeMOi
POOJIEMBI




3HAYUMOCTH; KOOPJIMHUPOBATh
U BBIIONHATH paboTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIBHOT'O
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

-OCYLIECTBIIATh MIO3UTHUBHOE CTpaTernyeckoe
IIOBEJICHUE

B PAa3iMYHBIX CHUTyalUsAX, TMPOSBIATb TBOPUYECTBO H
BOOOpakeHUe, ObITh HHUIIUATUBHBIM.
OBnaneHve  yHHBEpPCaJIbHBIMU
JICHCTBUSAMMU:
T') MPUHATHE Ce€0s U JPYTHUX JIIOJICH:
- NPUHUMATh MOTHBBI M apPTyYMEHTBI JAPYTUX JIOACH
[IPU aHAJIM3€ PE3yIbTATOB ACSITEIbHOCTH

PEryJISITUBHBIMU

OK 05. OcymiecTBisTh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHUKAITUIO Ha
rocyJ1apcTBEHHOM
s3e1ke Poccuiickoi
denepanuy ¢ yueToM
0COOEHHOCTEN
COILIMAJILHOIO U
KyJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pe3yJIbTaThl JOJKHBI OTpa)kaTh B YaCTH
3CTETUYECKOTO BOCITUTAHHUS:

- ACTETHUYECKOE OTHOILICHHWE K MHPY, BKIIOYas
ACTETHKY OBbITAa, HAYYHOTO M TEXHHUYECKOI'O TBOPYECTBA,
CIopTa, Tpyna
1 OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MAaTPUOTHUUECKOTO BOCITUTAHUS TIPOSIBIISITh:

-[IEHHOCTHOE  OTHOILIEHHWE K TOCYJapCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY H MPUPOAHOMY HACIIEIHIO,
NMaMATHUKAM, TPaJulusIM HapoaoB Poccuu, nocTHReHUsIM
Poccun B Hayke, MCKyCCTBE, CHOpPTE, TEXHOJOTHUSIX U

TpyAc;

MeTtanpenMeTHble Pe3yibTaThl JOJKHBI OTPAKATh:
Osnagenue YHUBEpPCATbHBIMU KOMMYHHUKATUBHBIMU
JNEUCTBUSIMU:

a) oOrmeHue:

- OCYIIECTBISTh KOMMYHHMKAallMM BO BceX cdepax
KU3HY,
- Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3pEHUS

C UCIIOJIb30BAHUCM SA3BIKOBBIX CPCACTB

I1P6 1. ChopmMHupOBaHHOCTH MPEACTABICHUNA O POJIH
u MecTe (GU3UKU U ACTPOHOMUHU B COBPEMEHHON Hay4dHOH
KapTHHE MHpa, O CHCTeMOooOpasyromei ponu (U3UKU B
pa3BUTHH €CTECTBEHHbIX HayK, TEeXHUKU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJAE€ POCCUUCKHUX
U 3apyOeXHbIX YYEHbIX-(U3UKOB B DPAa3BUTHE HAYKH;

NMOHMMaHWe  (PU3MUYECKOW  CYIIHOCTH  HAOII0TaeMBIX
SBJICHUI ~ MHKpDOMHpA, MaKpOMHpa W  METamHpa;
NMOHMMaHWE PO  ACTPOHOMHHM B  NPAKTUYECKOH
JEATENIFHOCTH ~ YeJNOBeKa W JalbHEHIIeM  Hay4YHO-
TEXHUYECKOM pa3BUTHH, pomu ¢buzukn

B (opMHpOBaHMM Kpyrozopa H  (QYHKIHMOHAIHHOU

T'paMOTHOCTH YCJIOBCKA AJId PCIICHUA MMPAKTUYCCKUX 3aaa4




OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpYKarolleH Cpebl,
pecypcocOepexeHHmIo,
IIPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMara,

JIndHOCTHBIE Pe3yNbTaThl JOJHKHBI OTPAXkaTh B 4acTH
9KOJIOTHYECKOTO BOCIIUTAHUSI:

- c(hOpMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpHI,
MMOHMMAaHHE BITUSTHUS COILIMATTbHO-Y)KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJAHON M COLMAIBHOM
cpensl, OCO3HAHHE r7100aIbHOTO XapakTepa
9KOJIOTMYECKUX MPOoOIIeMm;

I[IP6 8. CdopMUPOBAaHHOCTH yMEHHUS IPUMCHSTH

MOJyYeHHbIE  3HAaHUS  JUII  OOBSCHEHUS  YCIOBUH
MpoTeKaHus  (PU3MYECKUX SABICHUH B  MPHUPOAE
U JUid  [OpUHATHS —~ NPAKTUYECKUX  PELICHUH

B TOBCEJHEBHOW JKU3HM sl oOecrieueHus 0e30macHOCTH
npu  oOpameHun ¢ OBITOBBIMH — OpubOpaMu U
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/0POBbS U

MIPUHIUTIBI - TIJAaHUPOBAHUE U OCYIICCTBICHUE JICHCTBUH B | COONIOJNEHUS HOPM  DKOJIOTUYECKOTO TOBEACHUS B
OepexXIIMBOTO OKpy)XKarollle cpeae Ha OCHOBE 3HAHMS ILeleld | OKpyXawllued cpeae; MOHUMaHHE  HEOOXOIMMOCTH
MPOU3BO/ICTBA, YCTOMUYMBOIO PAa3BUTHS YEJIOBEUECTBA; MPUMEHECHUS JOCTHXKCHHA (U3UKM ¥ TEXHOJOTHI
s¢heKkTUBHO AaKTUBHOE HEIpHATHE ACHCTBUIA, MPUHOCIIIMX Bpel | U pallMOHAIBLHOTO MPHUPOAONOIB30BaHUS

JIEUCTBOBATH B OKpY>Karolleu cpene

Ype3BbIYAMHBIX

CUTYyaIUsX

[TIK* 3.1 InanupoBaTh ¥ OPraHU30BLIBATH PAOOTY MO TPAHCIOPTHO-TOTHCTHIECKOMY 0OCTYKHBAHHIO B c(hePE IPY30BbIX IIEPEBO3OK

4 o o
VkazbiBatorcsi [IK, ameMeHTHl KOTOpBIX (OPMHUpPYET MPUKIAIHON MOaysb (MpodeccCHOHAbHOOPUEHTUPOBaHHOEe coaepxkanue) B coorBercTBHH ¢ DPI'OC peanusyemoii
npodeccun/cnenuansaocta CI10.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI' O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Buj yueOHoii padoThI O0beM B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPpaMMbl Y4€0HOT0 NpeaMeTa 144
OCHOBHOE COlep:KaAHHE’ 95
B T.4..
TEOPETHUECKOE 00yUeHUE 53
MPAKTUYECKUE 3AHATUS 16
J1a00paTOPHBIE 3aHITHS 26
6 m.u. Ilpogheccuonanvno opuenmuposantoe codepaicanue (cooepaicanue 32
NPUKIAOH020 MOOYIs)"
CamocTosiTe/ibHasi padoTa o0yualouierocs (Bcero) 19
WNuauBuayanbHbIN IPOEKT (da/Hem)
IlpomekyTOUHAs aTTecTANMsA (IK3aMEH)’ 30

SOCHOBHOE COJIEPIKAHUE BKIIFOUAET COJEPIKATENBHBIE JIMHUM 10 y4eOHOMY npemmery «Dusuka» (Ga30BBIH ypOBEHB)
ODenepanbHON 00pa30BaTEIHHOMN MPOTPAMMEBI CPEIHETO 00IIero 00pa3oBaHus, YTBEPKISHHOH Mpuka3oM MuHHCTEpCTBA
npocBemienns Poccuiickoit @enepamun ot 18 mas 2023 r. N 371 (B pemakumu [Tpukaza Munnpocsemenust Poccun
oT 9 okTs0ps 2024 . N 704).
TIpodecCHOHANBHO OPUEHTHPOBAHHOE COIEPIKAHHE MOKET OBITh pACIpeleNieHo Mo pasienam  (Temam)
WU CKOHLIEHTPUPOBAHO B pazzene IIpuxianHoit Moxyb.
"®opMa MPOMEKYTOUHOM ATTECTAIMM M KOJMYECTBO 4YACOB, OTBOAMMBIX HA €€ MPOBEJEHHE, DPErTIAMEHTHDPYHOTCS
yuebnbM ranoM OIT CIIO
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2.2. TemaTuyeckuii JIaH U coaep:kanue yueonoro npeamera OYIL.11 ®@usuka

HaunmeHoBaHue pa3iesioB u Coaepxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogeccCHOHATBHO O0bem dDopmupyeMble
TeM OpPHEHTHPOBaHHOE)®, Ta00paTOpHbIE U MPAKTHYECKHE 3aAHATHS, IPUKJIAIHONW | YACOB o0mme u
MOJy.1b (HPH HAJTHYHH) npogeccHoHaTLHbIE
KOMIIETEHIIUH
1 2 3 4
Pa3nes 1. @usnka u MeTOAbl HAYYHOI'0 TO3HAHUS
Tema 1.1 Coaep:xxanue yueOHOro MaTepuaJia: 3
Beenenue ®usnka - Hayka o npupoge. HaydHble MeTONbI NO3HAHUS OKPYKAKOLIETO MHpA.
Posp 3KcniepuMeHTa M TEOpUHU B IIPOLIECCE MO3HAHUSA NPUPOJBI. DKCIIEPUMEHT B
¢usuke. MopenupoBanue (U3UYECKUX SBIEHWA U TporeccoB. Hayunbie 1
runote3sl. Puznueckre 3aKOHbI U TEOPUH. I'paHUIbl TPUMEHUMOCTH (PU3HMUECKUX OK 03
3ak0oHOB. [IpuHIun cootBercTBUsA. Pombs m mecto ¢u3uku B (HOpMUPOBAHUH OK 05
COBPEMEHHOM Hay4YHOUH KapTUHBI MUPA, B IPAKTUYECKON JESTEIILHOCTH JHOAEH
CamocTtodaTtenbHas paboTta 00ydarImUXCs: MOMYYUTh MPOU3BOAHBIE E€IUHUIIBI B 1
cucreme CU.
Pa3pen 2. Mexanuka 21

8 O6paSOBaTCHbHaH OopraHu3anus BIIPAaBE CaMOCTOATCIBHO OIPEACIIATE IMOCIEA0BATEIIBHOCTD N3YYECHUA Pa3ACiIOB U TEM, BXOAAINUX B HUX, a TAKXKE MEPEPACIPEACITIATH KOJIUIECTBO
4yaCoB 1Jid OCBOCHHSA O6y‘la}0HII/IMI/ICH y‘I€6HOFO marepuajia, € Y4Y€TOM JIOTUKU (I)OpMI/IPOBaHI/ISI OpeAMETHBIX PE3YyJIbTAaTOB, O6HII/IX u HpO(I)CCCI/IOHaIILHI)IX KOMHGTGHHHﬁ,

MCKIPECAMCETHBIX CBsI3CH C ApYTUMHA JUCHUINIMHAMU O6III€O6pa3OBaTeJIBHOI‘O u 06IIIerO(I)eCCI/IOHaIILHOFO IIUKJIIOB yqe6H0r0 mrada OII CIIO.
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Tema 2.1
Kunnemaruka

Copepxxanue yueOHOro MaTepuaJia:

Mexanuueckoe ABMKEHHE. (OTHOCUTENBHOCTh MEXAHMYECKOTO  JABUKEHUSI.
Cucrema otcuera. Tpaextopusi. [lepemenienue, cCKOpocTh (CpenHsisl CKOPOCTb,
MT'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOW TOUKH, UX MPOCKIMU HA OCH
cucteMbl kKoopauHat. CHOXXEHHE TEePEeMEIICHUH ¢ CIO0KCHHE CKOPOCTEH.
PaBHOMEpHOE U pPaBHOYCKOPEHHOE TPSMOJMHEWHOE JBWXKEeHHE. | 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHsS, NYyTH U I[EepEeMEIICHUs
MaTepuaIbHOU TOYKH OT BpeMeHu. CBOOOAHOE MajieHne. Y CKOpEHUE CBOOOIHOTO
najgenus. KpuBonuHelHoe nBWXEHUE. J[BMKEHHE MaTEepUAIbHOW TOYKH 10
OKPYKHOCTH € IOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs
ckopocth. Ilepuox u wacrora oOpamienus. LleHTpocTpeMHUTEIBLHOE YCKOPEHHUE.
TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: CIIMIOMETP, JBHKEHUE
CHapSIOB, IICTTHBIC U PEMEHHBIC MTepeavyn ™

HpaKTI/I‘-IeCKI/Ie 3aHATHA

[TpakTuyeckue paboTHI:

N3mepenne MrHOBEHHOM CKOpOCTH. VccnenoBanne COOTHOIIEHUS MEXKIY ITyTsAMH,
NPOMIEHHBIMHU TEJIOM 32 IOCJIe0BaTeIbHbIE PABHBIC MPOMEKYTKH BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBUJKEHUU C HadaJIbHOM CKOpPOCTbHIO, paBHOW Hyito. M3yueHue
JBYDKEHUS IIapUKa B BA3KOW KMIKOCTU. M3ydeHue ABMXKEHMs Tella, OpOIIEHHOro
TOPU30HTAJILHO

CamocrosiTenbHast paboTa 00yJaronuxcsi: TOBTOPEHUE, 3a/1a4H, 3all0JTHUTh
CPaBHHUTEIBHYIO TAOIHIlY IPSIMOIMHEUHBIX ABMKCHUN.

Tema 2.2
JlnHamMuKka

Copepxxanue yueOHOro MaTepuaJia:

[Tpuauun orHocurensHoCcTU ['anmines. Ilepseiit 3akoH Herotona. MuepuuanbHbie
cucteMbl oTcuetra. Macca tema. Cuna. Ilpunnun cynepnosuinuu cui. Btopoit
3ak0oH HplOoTOHa 1711 MaTepualbHOM TOYKM B WHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tperwmit 3akon HproToHa nJii MatepuaibHBIX TOYEK. 3aKOH BCEMHUPHOTO
taroreHus. Cuna Tsokectu. IlepBas kocmumyeckas ckopocTs. Cuia ynpyrocrw.
3akoH I'yka. Bec Tena. Tpenue. Bunbl TpeHus (IOKOS, CKOJIbKEHUS, KAUCHUS).
Cuna tpenus. Cyxoe tpenue. Cuia TpeHMs CKOJNBKEHUS M CUJa TPEHHs IOKOSL.

OK 01
OK 02
OK 04
OK 05
OK 07
K’

 TIK ®I'OC CIIO npodeccuu uim CnenuantbHOCTH JI0JKHBI ObITh OTPAKEHBI B COJEPKAHUN yUeOHOTO MaTepHaa.
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Koaddumument tperus. Cuna cCOnmpOTUBIEHUS NMPHU IABMKEHUU TeIa B KUIKOCTH
win raze. [locTymarenpbHoe M BpalaTelibHOE ABM)KEHHE aOCONIOTHO TBEPIOTO
Tesa. MOMEHT CHIIbI OTHOCHUTENBHO OCH BpaimieHus. Ilnedo cuibl. YcnoBus
paBHOBecust TBepaoro tena B MCO. TexHudeckue ycTpOHWCTBA M MPaKTUUYECKOE
MPUMEHEHWE: TOAIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB™

HpaKTI/I‘-IeCKI/Ie 3aHATHA

[TpakTrueckue pabOTHI:

W3ydyenne nBukeHHWs Opycka IO HAKJIOHHON TUIOCKOCTH TIOA JEHCTBUEM
HECKOJBKHUX cui. McciiemoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B
JehOpMUPOBAHHON MPYKMHE M PE3MHOBOM 00pas3Iie OT BEJIWYUHBI X AchOpMAIII

JlabGopaTtopHble 3aHATHUSA

JlaGopatopHas pabora 1. MccienoBaHue yciaOBUH paBHOBECHS TBEpAOIo Teja,
MMEIOLIETO OCh BpallleHUs

CaMocTosTenbpHas pa60Ta o6yqa10m1/1x051: y‘-Ie6HI/IK, 3aJa4u.

Tema 2.3
3aKoHBI COXpaHEeHHUs B
MexXaHHMKe

Conep:kanue y4e0HOro MaTepuaJia:

Mexanndeckass pabota u MOIHOCTh. Kunermueckas sHeprus. [loTeHImanbHas
SHEPTUs. 3aKOH COXpPAaHEHUS MEXaHWUYEeCKOH sHepruu. PaboTa CWIBl TSDKECTH U
cuibl ynpyroctu. [IpumeneHnue 3akoHOB coxpaHeHwus. Mcmonab3oBaHHe 3aKOHOB
MEXaHUKH i1 OOBSCHEHHs] JABW)KEHHS HEOeCHbIX Tel W Ul  pa3BUTHUS
KOCMHUUYECKUX HUCCIEIOBAaHUM, TPAHULIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
Hmnynbc MaTepuanbHON TOYKH (Teda), CUCTEMbl MaTepHANIbHBIX TOo4YeK. MMmysbe
CWJIbl M HW3MEHEHUE HMITyJibca TeNa. 3akoH coxpaHeHuss ummyiasca B HCO.
PeaktuBHOe nBmwkeHue. PaGora cuiibl. MomHOCTh cuitbl. KuHeTnueckas Heprust
MaTepuaabHOH TOYKH. Teopema 00 W3MEHEHHMH KHHETHYECKOH SHEprum.
[ToTenmmanpHas sHeprus. l[loTeHnManbHas 3HEPrus ynpyro aehopMHPOBAHHOW
npyxuHbl. [loTeHIManbHass DJHEpPrust Teida BOJM3M TOBEPXHOCTH  3EMIIH.
[ToreHunanbHble M HEMOTEHUMAJIbHbIE CHIbL. CBs3b PabOTHl HEMOTEHIHMATbHBIX
CHUJ C M3MEHEHHWEM MEXaHUYECKOW SHEPruu CUCTEMbI Tel. 3aKOH COXpaHEHUs
MEXaHUYECKOM dHepruu. Ynpyrue U Heynpyrue CToJKHOBEHus ™

[IpakTueckue 3aHATUA

[TpakTuyeckue paboOTHI:
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N3yuenue cBs3u CKOpOCTEH Ten mpu Heympyrom ynpape. McciemoBaHue CBs3H
paboThI CUITBI C U3MEHEHHEM MEXaHMYECKON SHEePTUHU Tela.

TexHu4eckue YCTPOMCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOIEep,
MPY>KUHHBIN TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PAKET.
Hcnonb3oBanne 3aKOHOB MEXAHUKH IS OOBSICHEHHS ABM)KEHUS HEOECHBIX TEN U
JUIL  pa3BUTHUS ~ KOCMHUYECKHMX  HMCCIEIOBAHMUM, TpaHUIBl [PUMEHUMOCTHU
KJIaccudeckor Mexanuku. MIMurtaiums HeBeCOMOCTH

JlabopaTopHbIe 3aHATHS

Jlaboparopnas pabota 2. HccnemoBaHue CBsI3U pabOThI CUJIBI C HW3MEHEHHEM
MEXaHWYECKOM SHEPruu Tejla Ha PUMEpPE PacTsKEHUsI PE3UHOBOIO XKIyTa

CamocrodrenbHas paboTa 00ydarouuxcs: y4eOHHK, 3a1a41

Paznen 3. MoJjiekyJisipHasi pu3uKa 1 TEPMOAUHAMHUKA

17

Tema 3.1
OCHOBBI MOJIEKYJIAPHO-
KHHETHYECKO Teopuu

Copnepxxanue yueOHOro MmaTrepuaJia:

OcCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHSI YacTUIl BellecTBa. MoOJeNu CTPOCHHUs Ta30B, >KUIKOCTEH U
TBEPJBIX T U 00BACHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX Mojeleil. Macca u
pasmepnl MoJiekyis. KommuectBo BemiectBa. Iloctosnnas Aoranpo. TemioBoe
paBHOBecue. Temmeparypa um ee wusmepenue. lllkama temneparyp Llenbcus.
Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON
TEOPHH UACATHHOTO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPruu TEIIOBOro JBMKEHHs uacTull rasza. lllkama Temmepatyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa-Knaneiipona. 3akoH
Hanbrona. W3ompoliecchl B HIEaTbHOM Ta3e C IOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHUE M30MPOIECCOB: HM30TEPMa, H30X0pa,
n3o6apa. TexHuueckue ycCTpoicTBa U MPAKTUUECKOE MPHUMEHEHHUE: TePMOMETP,
Ooapomerp*

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[Tpaktudyeckue pabotel: M3mepeHue Macchl BO3lyXa KJIAaCCHOM KOMHATe.
VccnenoBaHue 3aBUCUMOCTH MEX/1y NTapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa

CamocrosTenbHas padoTa 00yJaronuxcs: y4eOHUK, 3a/1a4u.
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JlaGopaTtopHble 3aHATHS

JlaboparopHas paboTta 3. M3yueHue 0JJHOTO U3 M30IPOLIECCOB

Tema 3.2
OCHOBBI TEPMOIHMHAMUKH

Conep:kanue y4e0HOro MaTepuasa:

BuyTtpennsis osHeprus. PabGora u Teruonepenada. KonamdecTBO  TETUIOTHI
VYpaBuenue TteroBoro Oananca. IlepBoe Hawanmo TepMoauHaMuKu. AnuabaTHBIN
npouecc. Bropoe Hauano TepmonuHamuku. TersoBeie aBuratenu. KITJ]
terioBoro  apurarens. Oxpana npuponabl. TepMoaumHamuyeckas CHCTEMA.
BHyTpeHHsIsE SHEprusi TePMOJIUHAMUYECKON CHUCTEMBI U CIOCOOBI €€ W3MEHEHUSI.
KonuuecTtBo Temnotsl u pabota. BHyTpeHHss SHEprus 0AHOATOMHOI'O UJIEaIbHOTO
raza. Buael Tersonepenayd: TEIUIONPOBOJHOCTb, KOHBEKLHUSA, W3IyUYEHHUE.
VY nenbHas TEMJIOEMKOCTh BemiecTBa. KonnuecTBO TEIIOTHI MpU TEIUIONEpenaye.
[MonsiTue 006 amumabatHoM mporecce. [lepBblif  3aKOH — TEPMOJIMHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEprpeTanus paboThl rasza. Bropoil 3akoH TepmonmHamuku. HeobpaTumocTthb
MpoueccoB B mpupoie. TermnoBble MamuHbL. [IpUHOUNBI JEUCTBUS TEIIOBBIX
mammH. [IpeoOpa3oBaHuss »Heprud B TEIUIOBBIX MammHax. Koaddumument
MOJIE3HOTO JAeHCTBUA TerioBod MammHbl. Iukn KapHo m ero koaddummeHT
MOJIE3HOTO JACHCTBHSI. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH. TeXHIUUECKUE
YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUIaTelIb BHYTPEHHETO CrOpPaHWs,
OBITOBOH XOJIOUIBHUK, KOHIUIIHOHEP ™

JlaGopaTtopHble 3aHATHA

JlabopaTtopHas pabota 4. M3aMepenune yneabHON TEII0EMKOCTH

CaMocTtosTenbpHas pa60Ta O6y‘laIOH_II/IXC$I y‘-Ie6HI/IK, 3aga4un

Tema 3.3
ArperatHbie COCTOSIHUS
BeulecTsa u pazoBbie
nepexoabl

Copnepxxanue y4eOHOro MmaTepuaJa:

[TapooOpazoBanue u KoHAeHcamus. VcmapeHwe W KumneHue. AOCONIOTHAs |
OTHOCHTENIbHAS BIIQXKHOCTh Bo3Ayxa. HacelmenHslid mnap. YienpHass Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHHMsI OT JaBieHHs. TBepaoe
teso. Kpucramnuueckue u amopduble Tena. AHM30TPONHs CBOWCTB KPHCTAJIOB.
Kunkue kpucramnel. CoBpeMeHHble MaTepuanbl. [1naBieHne u KpucTamud3anms.
VY nenbHas Temsora miasneHus. Cybaumanus. YpaBHeHUE TeII0oBoro GanaHca™

[IpakTueckue 3aHATUA
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[TpakTnueckast pabota: TexHUUYecKue yCTpOICTBa U MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU IOJIYyYEHHUs] COBPEMEHHBIX
MaTepuajoB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

CamocrosiTenpHast paboTta oOydaromuxcs: Y4eOHUK, BBIPACTHTH JOMa KPHUCTAILI
COJIM M OMHCcaTh Mpolecc Kpuctamnusauuu. [loaroroBka K 3adery Mo pasierny
«MomnexynsipHast pu3uKa U OCHOBBI TEPMOJMHAMHUKIY

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padorta 5. OnpeenecHre BIaXHOCTH BO3AyXa

Paznea 4. DiiekTpoguHaMuKa

26

Tema 4.1
DJIeKTPOCTATHKA

Conep:xxanue yueOHOIro MaTepuaJia:

DJeKTpu3anusa Tel. DJEKTpUYEeCKU 3apsa. J(Ba BuIa 3JIEKTPUUYECKUX 3aPSAI0B.
[IpoBOHMKYN,  JUAJIEKTPUKA U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsija. B3aumoneiictBue 3apsaoB. 3akoH Kynona. Toueunblit
AIIEKTPUYECKUI 3apsi. DiekTpuueckoe mnosie. HampspkeHHOCTh 3IEKTPUUECKOro
nosis. [IpuHIMN cynepno3uuuu 3aeKTpUUecKUX mosied. JIMHUM HanpsyKeHHOCTH
aneKkTpuyeckoro mond. PaGora cun anekrpocratudeckoro mouss. [loTeHnmain.
Pasnocte mortennuanoB. [IpoBOIHUKM W AHUAIEKTPUKH B 3JIEKTPOCTATHYECKOM
nosie. Jludnekrpuueckass IMPOHULAEMOCTb. JJIEKTpOeMKOCTh. KoHzaeHcarop.
DIEeKTPOEMKOCTh IJIOCKOT0 KOHJIEHCAaTOpa. DHeprusi 3apsyKeHHOro KoHaeHcaropa™

[IpakTHyeckue 3aHsATHs

[Ipaktnyeckne paboTbl: M3MepeHHe  3JIEKTPOEMKOCTH  KOHJEHCaTopa.
TexHu4eckue YCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOI,
UIEKTPOMETP, AIIEKTPOCTATUYECKas 3allluTa, 3a3eMIIEHHE 3JIEKTPONpHOOpOB,
KOH/JIEHCATOP, KOIIMPOBAJIbHBIN anmapar, CTpPyHHbIN IPUHTEP

CamocTtodrenbHas pabota o0yyarouxcs: ydeOHUK, H300pa3uTh rpaduyecku
KapTHUHBI AJIEKTPUUYECKUX TOJICH PA3IMUYHbBIX CUCTEM 3apsI0B.

Tema 4.2
IMocTositHHBIN
3JjieKTpuuyeckuid Tok. Toxu
B Pa3JIMYHBIX cpefax

Conep:kanue y4e0HOro MaTepuaJia:

DNIEKTPUUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHUS JIEKTPUUECKOro Toka. McTouHuKN
toka. Cuna toka. [ToctosiHubll Tok. Hanpsbkenue. 3akon OMa Jyist ydyacTKa IEeMu.
DJIEKTPUYECKOE  COINPOTHUBIICHHE.  YIEJIbHOE  CONPOTUBIIEHHE  BELIECTBA.
[locnenoBarenpHOE, MapalIENbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJAHHUKOB.

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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PaGota anextpuueckoro Toka. 3akon J[xoyss-Jlenna. MomHOCT 3IEKTPUIECKOTO
TOKa. DJIEKTPOABIKYIIAsl CHJIAa U BHYTPEHHEE COMPOTHUBICHHE HCTOYHHMKA TOKA.
3akon OMa [y1st TOJTHOM (3aMKHYTO#) dJeKTprudecKoi 1ienu. KopoTkoe 3aMbIKaHue.
DNEeKTPOHHAs MPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTh CONPOTHUBICHUS
METAJIJIOB OT TeMIiepaTypbl. CBepXIPOBOIUMOCTb. DICKTPHUECKUAN TOK B BAKyyMe.
CaoiicTBa 3MeKTpOHHBIX MydkoB. [lomympoBonuuku. CoOCTBEeHHAss U TPUMECHAs
MIPOBOAMMOCTH MOJTYTIPOBOTHUKOB. CaoiicTBa p-n-miepexoja.
[TomynpoBOIHUKOBEIE MPUOOPHI. DIEKTPUUECKUNA TOK B PacTBOpax M pacIuiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS AUCCOUUAIMS. DIEKTPOIHN3. DICKTPUICCKUN
TOK B razax. CaMoCTOsTeNbHBIN H HECAMOCTOSTENbHBIN pa3psa. Monnus. [Tnazma*

[IpakTueckue 3aHsATHs

[Mpaktuueckass pabora: TexHUYECKHME  YCTPOWCTBA W MPAKTHUECKOE
IIPUMEHEHHE:  aMIlepMeTp, BOJBTMETP, pPEOCTaT, HCTOYHUKHA  TOKa,
JNIEKTpOHArpeBaTeNIbHbIE  MPUOOPBI,  AIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI,
MOJYIPOBOJHUKOBBIN THOJ, TAJIbBAHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 6. M3yueHne cMemaHHOTO COSTUHEHUS Pe3HUCTOPOB.

JlaboparopHas padota 7. 3mepeHue 31eKTPOIBUKYIIEH CUITBI HCTOYHUKA TOKA 4
Y €r0 BHYTPEHHETO COMPOTUBIICHUS
I cemecTp:

MaKCHMAaJIbHAsl HATPy3Ka: 60

o0si3aTeJiIbHASI HATPY3Ka: 51

JEKIUHU: 29

NpaKkTHYeCKHe PadoThl: 8

JJalopaTopHbIE 3aHATHS: 14

caMoCTosiTeIbHasi padoTa 9
Tema 4.3 Copnepxanue yueOHOro MmarepuaJa: OK 01
MarsnuTHoe nmoJie. IlocTtostnabIe MarsuThl. B3amMopaelcTBHE ITOCTOSHHBEIX MAarHuTOB. MarHmTHOE OK 02
JIEKTPOMATHUTHAsI nosie. BekTop MarHuTHOM MHAYKUUU. [IpyHIUDI CyneprIo3uIIMY MarHUTHBIX I1OJIEH. 4 OK 03
HHAYKIHA. JIlvauM MarHuTHOM WHAYKUMM. KapThHa JWMHMA MarHUTHOM WHIYKIMHU TOJIA OK 04
MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oje IpOBOJHUKA ¢ TOKOoM. KapTuHa nuHUI OK 05
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WHIYKIIMA MAarHATHOTO TIOJISI JUTMHHOTO TMPSIMOTO TMPOBOJHHKA W 3aMKHYTOTO
KOJIBLIEBOI'O MPOBOJHUKA, KATyHIKU ¢ TOKOM. OmbIT Opcrtena. B3aumopeiictBue
MIPOBOJIHUKOB ¢ TokOM. Cuna AMriepa, ee Moy b 1 Hanpasiienue. Cuna Jlopenna,
€€ MOJyJib U HampaBlieHHe. J[BM>KeHHE 3apsKeHHOW 4YacTULbl B OJHOPOAHOM
MarHuTHOM Tmoje. PabGora cunbr Jlopenma. SIBieHHME AIEKTPOMArHUTHOU
uHAyKuud. [loTOK BeKTOpa MarHUTHOM MHAYKIUHU. OJEKTPOJABIKYLIAs Cuja
WHIYKIMWA. 3aKOH  dJJIeKTpoMarHuTHoW  wHaykmuu  Dapanes. Buxpesoe
ANEKTPUUECKOE TMOJe. ODJEKTPOABMXKYIIAsA CUJIa HUHAYKUMA B TMPOBOAHHKE,
JIBIKYILIEMCS TIOCTYIATEIbHO B OJHOPOJIHOM MarHuTHOM mnoJie. [IpaBumno Jlenua.
WHpykTuBHOCTh.  SIBI€HME  CaMOMHAYKUMHU.  DJIEKTPOABWXKYIAs  CHUJia
CaMOWHIYKIIMWA.  ODHEPrusi  MarHUTHOTO  TOJISI  KaTymIKd €  TOKOM.
DneKTpOMarHuTHoe mosie™

IIpakTHueckue 3aHsATHs

[IpakTuyeckue padoTel: Vi3yueHne MarHUTHOTO TIOJISI KATYIIKH C TOKOM.
TexHuueckue yCTpOHMCTBAa W IPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, SJIEKTPOABUTATENIb, YCKOPHUTEIN 3JIEMEHTapHBIX
YaCTUL, MHAYKIIMOHHAS I€Yb

JlaGopaTopHble 3aHATHS

Jlaboparopuas pabota 8. MccrnemoBanue IeiCTBHS MOCTOSIHHOIO MarHuTa Ha
pPaMKy ¢ TOKOM
JlaboparopHas pabota 9. 3yueHue siBIeHUs YIEKTPOMArHUTHOW WHAYKIIMH

CamocTosTenbHas paboTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a91

OK 07

Pa3pen 5. Kojie0anus 1 BOJIH

bl

24

Tema 5.1 Mexauunueckue
U JIEKTPOMATHUTHbIE
Ko0J1e0aHus

Conep:xxanue yueOHOIro MaTepuaJa:

Koneb6arenbnas cucrema. CBOOOIHBIE MeXaHWYECKHUE KoeOaHus. ['apMoHnvecKre
kosnebanus. Ilepwoxa, dactota, ammuutyaa U (asa konebanuit. [lpyXKuHHBINA
MasATHUK. MaTreMaTHU4eCcKHil MasTHHK. YpPaBHEHHE TapMOHHUYECKUX KOJICOaHUH.
[IpeBpamieHne SHEPruud TNpPU TApPMOHMYECKUX Koiebanusx. KomnebarenbHbIN
KOHTYp. CBOOOIHBIE AJIEKTPOMAarHuTHBIC KOJIeOaHUsI B UCATbHOM KOJIeOaTeTbHOM
KOHTYpe. AHAJIOTUS  MEXIy MEXaHUYECKUMU U  DIIEKTPOMArHUTHBIMHU
koneOanusamu. dopmyna TomcoHa. 3akOH COXpaHEHHUsS DHEPTrUUM B HJICATLHOM

KonebaTeibHOM  KoHType. [lpencraBineHre O  3aTyXaloUMX  KOJICOAHWMSIX.

OK 01
OK 02
OK 04
OK 05
OK 07
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Brinyx/1eHHbBIE MEXaHHYECKUE KOJIeOaHusl. Pe3onanc. Breinyxnennbie
DIIEKTPOMArHUTHBIE  KoneOaHus.  [lepeMeHHBI  TOK. CunycouganbHbIN
MepeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTMTYHOE U JICUCTBYIOIICE
3HaYeHHUE CUIIBI TOKa U HampshkeHus. Tpancdopmatop. [IponsBoactso, nepenaya u
MOTpeOICHUE IIEKTPUUECKON YHEPTUU. DKOJIOTHIECKHAE PUCKHU TPU TIPOU3BOICTBE
anekTpuueckol sHeprun. KynbTypa HCNONb30BaHUSI  BJIEKTPOIHEPIUU B
[IOBCEIHEBHON XN3HA*

HpaKTI/I‘{eCKI/Ie 3aHATUA

[Ipaktnueckne paboTel: McciaenoBaHue 3aBUCMMOCTH —MMEpHOJA  MaJbIX
KoseOaHui Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpy3a. TexHuyeckue
YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: JIEKTPUUECKUN 3BOHOK, T€HEepaTop
NIEPEMEHHOT'0 TOKa, JIMHHUHM IeKTponepeaay

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 10. MccnemoBaHue mepeMeHHOTO TOKA B IIETH U3
TIOCJICIOBATEIBHO COCIMHEHHBIX KOHJICHCATOpa, KATYIIIKUA U PE3UCTOPa

Tema 5.2 Mexanunueckue
U JIEKTPOMATHHUTHBIE
BOJIHBI

Coaep:xxaHue yueOHOro MaTepuaJa:

Mexanuueckue BOJIHBI, ycioBus —pacnpoctpaHeHus. llepuon. CkopocTh
pacrnpocTpaHeHHsi W JUIMHA BOJHBL. [lomepedHble W TPOJOJbHBIE BOJIHBI.
Wutepdepenims u audpakiuss MexaHWdecKuxX BOJH. 3BYK. CKOpPOCTh 3BYyKa.
I'pomkocTh 3Byka. Bwicota ToHa. TeMOp 3Byka. DJIEKTPOMATHUTHBIC BOJHBIL
VYcnoBus U3nydeHusl 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus BEKTOPOB
E, B, v B nanektpomarHuTHOM BojHE. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeIoMIIeHHe, Noysgpu3anus, rudpaxius, narepdepenimsa. CKopocTb
ANEKTPOMAarHUTHBIX BOJH. [llkama »saekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMATHUTHBIX BOJH B TeXHUKE U ObiTy. [IpuHIMIBI paauocBsi3u U
TeneBuseHus. Panuornokarus. DIJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYyKarolen
cpenpr™

[IpakTrueckue 3aHATHS

[Ipaktnueckass pabora: TeXHHYECKHE  YCTPOMCTBA W IPAKTHUECKOE
NPUMEHEHUE: MY3bIKaJbHBIE WHCTPYMEHTHI, YJIBTPa3BYKOBas JUArHOCTHKA B
TEXHHKE M MEIUIIMHE, pajap, paaIuoNpUEMHIK, TEIEBU30P, aHTEHHA, TeIC(OH,
CBUY-nieun
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CamocrosTenbHas paboTa 00y4aromuxcs: MOArOTOBKA K 3a4ETy IO pa3aeity
«Konebanusi U BOJHBI

Tema 5.3 Coaep:xxaHue yueOHOIro MaTepuaJia:

Onrtuka I'eomerpuueckass ontuka. [IpsAMonuHeNHOE  pacnpoCcTpaHEHHE CBeTa B
oaHopoaHoM cpene. Jlyu cBera. ToueuHblii MCTOYHUK cBeTa. OTpa)keHHUE CBETaA.
3akoHbl OTpakeHus cBera. IlocTpoeHne W300paxKeHW! B TUIOCKOM 3epKale.
[Ipenominenne cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomiuenus. IlonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbIl yroia MNOJHOTO
BHyTpeHHero otpaxeHus. Jucmepcusi cera. ClOXHBIA cocTaB 0eloro cera.
[IBer. CoOwuparomme u paccewBarole HH3BL. ToHKas nuH3a. DOKycHOe
paccTosiHue W ONTHUYEeCKas cuia TOHKOM auH3bL. [locTpoenune uzoOpakeHuil B
coOuparommx U paccenBaromux JuH3aX. DopMyna TOHKOW JUH3BL. YBeEIHYCHUE,
JnaBaeMoe JauH30M. [Ipenensl MpUMEHMMOCTH FeOMETPUYECKOl onTUKKH. BonHoBas
ontuka. Uatepdepennus cera. KorepeHTHbIE HCTOUYHUKH. Y CJIOBHSI HAOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOTepEHTHBIX HCTOYHUKOB. Jludpakuus cBera. [ludpakimoHHas pemieTka.
YcnoBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB TIPH TIAJICHUU MOHOXPOMATHYECKOTO
cBeTa Ha TudpaKIMOoHHYIO0 pemeTKy. [lonspuzanus ceera*

[IpakTrueckue 3aHsATUs

[Ipaxtuyeckue padorer: Habmonenue nucnepcun cBeta. TexHUUeckue
YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: OUKH, JIyTa, oToanmnapar,

IIPOCKLMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OITHKA,

J(pakMOHHAs pelIeTKa, MOJIIPOU, TeJIECKOI

JlabopaTropHble 3aHATHS

JlaboparopHas pabota 11. Onpenenenue mokazarenis MPeIOMICHUS CTEKIa
JlaboparopHas padota 12. MccnemoBaHre cCBOWCTB N300pakKCHUI B JIMH3AX

CaMocTosTenbpHas pa60Ta o6yqa}0m1/1xc51: yLIe6HI/IK, 3aga4n

Pa3zpnen 6. OcHOBBI ClIeMAJIBHON TEOPUH OTHOCUTEJIBLHOCTH
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Tema 6.1
OcHoBBI TEOPUH
OTHOCHUTEJIbHOCTH

Coaep:xxaHue yueOHOIro MaTepuaJa:

I'paHuubl IPUMEHUMOCTH KJIACCUUYECKOM MeXaHukd. llocTynarsl cnenuanbHOU
TEOPUU OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTEIBbHOCTH ODiHIITEeHHAa. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH.
3amemJieHMe BpPEMEHH W COKpallleHWe JUIMHBL. OJHEPrusT ¢ HUMIIYJIbC
peNATUBUCTCKOW 4acTulbl. CBs3b  MacChl € BHEPrUed W HUMIYJIbCOM
PENSATUBUCTCKOM YaCTHUIIBI. DHEPTHUS MOKOS CBOOOHON YaCTHIIBI

CamocTrosTenpHas padoTa o0ydaromuxcs: YIeOHUK, 3a1aun

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBantoBas pusuka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
OITHKH

Conep:xanue yueOHOro MaTepuaJa:

®otonbl. Popmyna [lnanka cBsS3u HEPruM (OTOHA C €r0 YACTOTOH. DHEPrHs M
umnyinbe (ortona. OtkpeiTue M uccienoBanue (ororpdexra. Ombiter A.Tl.
CroneroBa. 3akoHbl GoTodpdekra. YpaBHeHue DitHmTeHA 11 PoTorddexTa.
"Kpacnass rpanuna" ¢ortosddekra. JlaBnenue cera. Ombitel I1.H. JleGenena.
XuMHYecKoe JeHCTBHE CcBeTa. TEXHHUYECKHE YCTPOWCTBA M MPAKTHYECKOE
npuMeHeHue: GoTo3JIeMeHT, HOToAaTUHK, COTHeUHas OaTapesi, CBETOIMO]

Tema 7.2
Crpoenne aToma

Copnepxanue yueOHOro MmarepuaJa:

Mogens aroma Tomcona. Ombitel Pesepdopma 1o paccesHHIO -4acTHII.
IInanerapnas mognens aroma. Iloctynarsl bopa. Mznyuenue u mnoriomeHue
(GOTOHOB TpU TEepexoAe aroMa C OJHOIO YPOBHS SHEpPruum Ha Jpyroi. Bunel
cnextpoB. CHexkTp ypoBHEH SHeprum aroma Boaopoja. BoiHoBBIE cBOMCTBa
yactull. Bomuer ne bpoiinsa. KopnyckynsipHo-BonHOBOM nyanu3M. CrioHTaHHOE U
BBIHY)KJICHHOE n3iny4yeHue. [Judpakuus 371eKTpOHOB B KpUCTaiaX. Y CTpPOICTBO U
NPUHIHI paboThI Ja3epa. TeXHHYeCKne yCTPOHCTBA U MPAKTHUECKOE TPUMEHEHHE:
CHEKTpaJbHBINA aHaU3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBbIM KOMIBIOTEP

[IpakTyeckue 3aHsATUs

[TpakTuueckas pabora: HabmoqeHre TuHEHUaToro cnekrpa

Tema 7.3
ATOMHOE s1IpO

Conep:kanue y4e0HOro MaTepuaJia:

OKCHEpUMEHTBI,  JI0Ka3bIBAIOIIUE CIOKHOCTb CTpoeHus sjapa. OTKpeITHE
pagumoaktuBHOCTH.  OmbiTel  Pesepdopnma 1o ompeneneHuio  cocTaBa
panumoakTuBHOro wu3ny4yenusa. CBoiictBa anbga-, Oera-, ramMMma-u3Iy4eHUs.
Bnusinue paanoakTHUBHOCTHM Ha JKUBble opraHu3Mbl. OTKpbITHE NPOTOHA U

OK 01
OK 02
OK 04
OK 05
OK 07
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HerTpona. Hyxknonnas wogmens snpa [eizenbepra-MBanenko. 3apsm spa.
MaccoBoe uucino spa. M3oronsl. Anbda-pacnan. INeKTPOHHBIA U MO3UTPOHHBIN
Oera-pacnaj. ['aMMa-u3inyyeHue. 3aKoH paliOaKTUBHOTO pacraja. JHEprus CBs3U
HYKJIOHOB B sipe. Snepusie cuibl. Jledekr maccwl sapa. SnepHble peakiyu.
Henenue u cuntes anep. SAnepusiii peakrop. Tepmosiaepuslit cunres. [Ipo0Giaemsl u
IIEPCIIEKTUBBl  SIAEPHOM  DHEPIeTUKH. OKOJIOTMUYECKHE  AaCIEKThl  sIEpHOM
DHEPreTUKU. OJeMeHTapHble 4acTulpl. OTKpbITHE NO3UTPOHA. MeToabl
HAOJIONEHUS W PErHCTpallMM  JJIEMEHTapHbIX vacThll. DyHJaMeHTalbHbIE
B3auMozeiicTBusi. EqMHCTBO (hu3nueckoil KapTuHbl MUpa

HpaKTI/I‘{eCKI/Ie 3aHATUA

[Mpaktnyeckne paboTel: MccienoBanue TpekoB dYacTHIl (IO TOTOBBIM
¢dororpadusm).

TexHUUeCKHe YCTPOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE; O3MMETp, Kamepa
BuibcoHa, siIepHBIN peakTop, aToMHasi 6oM0Oa

CamocrosTenbHas paboTta o0yyaronmxcs: yueOHuK, 3a1auu 2

Pa3znea 8.9/ieMeHTBI ACTPOHOMHUM U ACTPOPUZNKHU 34
Tema 8.1 Copnepxxanue yueOHOro MmaTepuaJia: 2 OK 01
JJ1eMeHTbI ACTPOHOMMHU OTanbl pa3BUTUS acTpoHOMUHU. l[IpukiamHOe M MHUPOBO33PEHUECKOE 3HAYEHHUE OK 02
U ACTPO(PU3NKH actpoHomud. Bua 3Be3nHoro HeOa. Co3Be3nusi, sSpKUe 3BE3/bl, IUIAHETHI, HX OK 03
BuauMoOe aBmwxkeHue. ConHeunas cucrema. Ilmanetsl 3emMHOM rpynmbl. [lnaneTsi- OK 05
ruranTel. Mansie Tena ConneuHoii cucteMbl. ConHie, hotocdepa u armocdepa. OK 07

Conneunast aktuBHOCThb. McTounuk sHeprum CosHOa H 3Be3. 3BE3Ibl, HX
OCHOBHBIE XapaKTepUCTUKHU. J(marpamma 'clieKTpasbHBIN KJlacC - CBETUMOCTD'.
3Be3abl TVIaBHOW MOCIENOBATEILHOCTH. 3aBUCUMOCTH ''Macca - CBETUMOCTDL' UIA
3B€3]] TJIaBHOM MOCJe10BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be31. CoBpeMEHHbIE
MIPEICTABJICHUS O MPOUCXOXKACHUU U 3BOMOIMM COJHIA M 3BE31. DTambl )KU3HU
3Be31. Mueunsbiil IlyTe - Hama [Manaktuka. CnmpanbHas cTpykrypa lamakTuxwy,
pacupeneneHue 3Be3], raza W nouid. llonoxenue u aBuwxenue CosiHLA B
[Nanmaktuke. Tunbl ramaktuk. [Tnockas u cdepuueckas nmoacuctemsl [ anakTHKH.
Panuoranaktukn u kBa3appl. YUepHble AbIpbl B spax TaJlakKTUK. BceneHHas.
Pacmmpenne Bcenennoil. 3akon XaO6ma. Pasz0eranme ramaktuk. Teopus
bonwmioro B3peiBa. PenrkroBoe m3nyuenue. MacmrabHas ctpykTypa BeeneHHOM.
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Mertaranaktuka. Heperiennsle npo0iaemMbl aCTpOHOMUU

JlabopaTopHble 3aHATHS

Jlabopatopnass pabora 13.

Habmronenuss HEBOOPYKEHHBIM  TJ1a30M  C

WCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS OMPEIEICHUS TTOJI0KEHUS 2
HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MOJTYIIAPHS B IPKHE 3BE3bI
IIpome:xyTouHasi aTrecTanusi (9K3aMeH) 30
II cemectp:
MAaKCMMAJIbHAS HATPY3KAa: 84
00s13aTe/IbHASI HATPY3Ka: 44
JEeKIUHU: 24
NMPaKTHYEeCKHE 3aHATHUS: 8
JadopaTopHbie padoThI: 12
caMoCTOsITeJIbHAsI padoTa: 10
NPOMEKYTOUYHAsI aTTeCTaAlUs: 30
3a rox:
MAaKCHMMAJIbHAs HAIPY3Ka: 144
o0si3aTe/ibHAsI Harpy3kKa: 95
JEKIUHU: 53
NMPAKTHYECKHE 3aHATHUS: 16
JabopaTopHbie padoThI: 26
CaMOCTOsITe/IbHasi padoTa: 19
NPOMEKYTOYHAsI aTTeCTallUsl: 30

£
HpOd)@CCMOHaJZbHO OPUEHMUPOBAHRHbLE DJIEMEHNIbL
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3. YCJIOBUSA PEAJIM3ALIMHU YYEBHOI'O IIPE/IMETA
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3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepUaIbHO-TeXHUYECKOMY o0ecriedeHUuI0

B cootBerctBum ¢ TpedoBanusmMu @I'OC COO k marepuaIbHO-TEXHUYECKOMY 00eCIIeueHHIO
y4eOHOro Tporecca 0a30BbId ypOBEHb Kypca (M3MKKA HAa YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
JIOJDKEH M3Yy4aThCsl B yCIOBMAX KaOuHeTa (M3MKU MIM B YCJIOBUSX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKJIA. B kaOuHeTre (U3HKK MOKHO OBITh HEOOXOIUMOE
n1abopaTopHOe 000pyAOBaHHE JUISl BHIIIOJHEHUS YKa3aHHBIX B IPOrpaMMe Mo (pu3nke MpakTHUECKUX
paboT U JEeMOHCTpallMOHHOE 00OpyaoBaHuE. JleMOHCTpalmoHHOe 00Oopy/ioBaHuEe (OopMHUpYETCS B
COOTBETCTBUM C MPHUHLUUIOM MHUHHMAJbHOM JIOCTATOYHOCTH M O0OECHEeYMBACT IOCTAHOBKY
MIEPEUNCIICHHBIX B MpOrpamMme Mo (Gu3HKe KIHYEBBIX AEMOHCTpALUi 1 UCCIIeI0BaHUS N3y4aeMbIX
SABJICHUA M TPOLECCOB, OHMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, HMX TEXHUYECKHUX
npuMeHeHuid. JlaGopaTtopHoe o6GopymoBaHue Il JTa0OpPATOPHBIX W MPAKTHUYECKUX padoT
dopmupyeTcs B BUJe TEMAaTHYECKUX KOMILJIEKTOB U 00€CIIeUnBaCTCS.

B pacuére omgHOro KoMImjekTa Ha JBYX OOydaromuxcs. TeMaTH4ecKHe KOMILJIEKTHI
7a00paTOPHOTrO OOOPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM HCIIOJIb30BaHUH
AQHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BHJE
UPPOBBIX JTa0OPATOPHIA.

O6opynoBanue yueOHOTO KaOHWHeTa:

- TOCAJIOYHbIE MECTA M0 KOJIMYECTBY O0YUaIOIIUXCS;

- paboyee MecTo MpenogaBaTeis;

- KOMIUIEKT Y4eOHO-HarJIsIIHBIX IOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJJaHKA JUIs1 IPOBEPOUYHBIX paboT;

- mpoeccroHaIbHO OPUEHTHPOBAHHBIC 331aHNUS;

- MaTepHualIbl HK3aMeHa.

TexHu4yeckue cpeacTBa O0yUCHUS:

- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM;

- IPOCKTOP C IKPAHOM.

- 3ampl  (OMONMMOTEKa, YHWTAIBHBIA 3a1 C  BBIXOAOM B WH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHYIO CETh HHTEPHET).

[TpuMepHBIii epedeHb AeMOHCTPALMOHHOTO U JIA00OPaTOpHOro 000pyT0BAHUS:
1. uudposas mabopaTopus 1o GU3MKE IS MPEToaBaTes;

2. uudposas 1adopaTopus Mo GU3MKe JUIsi 00ydaIOIeTocs;

3. BecChl TEXHUYECKHE C Pa3HOBECAMH;

4. KOMIUIEKT IS JJAOOPaTOPHOTO MPAKTUKyMa IO ONTHUKE;
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5. KOMIUIEKT /11 1a00paTOPHOTo MPaKTHUKyMa M0 MEXaHHKe;

6. KOMIUIEKT Juid JabOpaToOpHOro  NIpakTHKymMa 10  MOJEKYJsSIpHOM  Qusuke
Y TEPMOJIMHAMUKH;

7.  KOMIUIEKT JUISE 1a060paToOpHOTO paKTUKyMa 1o JNEKTPUUYECTBY
(c rereparopom);

8. KOMIUIEKT Uil U3y4YeHUS] BO30OHOBISIEMBIX UCTOYHUKOB YHEPIHH (COJHEYHOW, BETPOBOM
SHEepruu, Ouo-, MEXaHMYEeCKON M TEPMOIIIEKTPUUECKON SHEPTeTUKH);

9. ammepmeTp 1a00paTOPHBIN;

10. BosbTMETp 1aOOPATOPHBIH;

11. xomopumeTp ¢ HAOOPOM KaJIOPUMETPUUYECKUX TE;

12. tepmomeTp 1abOpaTOPHBIii;

13. xommiekT JUISE U3YYCHHUS OCHOB MEXaHHKH, MTHEBMAaTUKU
¥ BO30OHOBJIIEMBIX HCTOUHUKOB SHEPTHH;

14. GapomMeTrp-aHepoOuU;

15. GyoK mUTaHUS peryIupyeMblii;

16. BeO-kamepa Ha TOJABUKHOM IIITATHUBE;

17. Buaeokamepa At pabOThI C ONTHYECKUMH TPUOOpaMH;

18. reHeparop 3ByKOBOW;

19. rurpometp (IICUXpPOMETP);

20. Tpy3 HaOOPHBIIL;

21. nMHaAMOMETp AEMOHCTPAaLMOHHBIN;

22. KOMIUIEKT MOCYAbl JEMOHCTPAIMOHHOM C MPHUHAJIEKHOCTAMM;

23. MaHOMETp KUAKOCTHOM 1EMOHCTPAI[MOHHBIH;

24. MeTp NeMOHCTPALMOHHBINM;

25. MHMKpPOCKOII IEMOHCTPALMOHHBIN;

26. Hacoc BaKyyMHBII1 KOMOBCKOIO;

27. CTONMK NOJBEMHBIN;

28. 1ITaTUB AEMOHCTPALMOHHBIN (GU3NYECKUH;
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

NEKTPOIUINTKA;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKHUM SIBJICHUSM;

Ha0Op 1IEMOHCTPALMOHHBINA MO AMHAMHUKE BPAIIATEIbHOTO JBH)KEHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSM;

Ha0Op IEMOHCTPALMOHHBIA BOTHOBBIX SIBJICHUM;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJJIa;

HabOp TeJ paBHOTO 00bEMa;

Ha0Op TeN paBHOU Macchl,

npuOop AJIs JEMOHCTPALUK aTMOC(EpHOTo TaBIeHHUS,

NpU3Ma, HAKJIOHSIOLIAsICSI C OTBECOM;

pBIYar 1eMOHCTPAITUOHHBIN;

COCy/JIbl COOOIIaroIuecs;

CTaKaH OTJIMBHOW JIEMOHCTPAIIMOHHBII;

TpyOKa HBIOTOHA;

1ap mackas;

Ha0Op IEMOHCTPALMOHHBINA MO MOJIEKYJISIPHOM (PU3KKE U TETUIOBBIM SIBJICHUSM;
Ha0Op IEMOHCTPAIIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0Op KanuUISIPOB;

TpyOKa JJis JEMOHCTPALIUK KOHBEKIIUH B KHUJAKOCTH;

IWJIMH/IPBI CBUHIIOBBIE CO CTPYTOM;

1ap C KOJIBIIOM;

BBICOKOBOJIbTHBI UCTOYHUK;

reHepaTop BaH-/e-Tpaada;
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53. no3umerp;

54. xaMepTOHBI Ha PE30HAHCHBIX ALINKAX;

55. KOMIUIEKT  OpubOpPOB W TPUHAUISKHOCTEH  JUIs  JIEMOHCTpAIllMM  CBOICTB
3IEKTPOMAarHUTHBIX BOJIH;

56. KOMILIEKT npubopoB I E: U3Yy4YECHHUS IIPUHLIAIIOB paauonpueMa
U paguorepe1ayy;

57. KOMILIEKT IIPOBOJIOB;

58. MarHuT 1yrooOpa3Hblii;

59. MarHuT NoJ0COBOM JEMOHCTPALIMOHHBIH;

60. mammmHa 351eKTpodopHas;

61. MasSTHHK 2JI€KTPOCTATUYECKHIA;

62. Habop 10 U3YYCHUIO MAarHUTHOTO TIOJISI 3EMJIH;

63. HabOp IEMOHCTPAIIMOHHBIN 10 MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;

64. Habop 1EMOHCTPAIMOHHBIN 0 MOTYIPOBOAHHUKAM;

65. HabOp IEMOHCTPAIIMOHHBIN 0 TOCTOSHHOMY TOKY:;

66. Habop IEMOHCTPAIIMOHHBIN 110 3JEKTPUUECKOMY TOKY B BaKyyMe;

67. HabOp IEMOHCTPAILIMOHHBIH 10 3JIEKTPOIMHAMUKE;

68. Habop 111 IEMOHCTPAIIM MATHUTHBIX TTOJIEH;

69. Habop [T IEeMOHCTPAIUU SIIEKTPUIECKHX TOJIEH;

70. TpanchopmaTop yueOHBIH;

71. najnoyka CTEKJISIHHAS;

72. manoyka >O0HHUTOBAS;

73. nmpubop seH1a;

74. CTpeJIKM MarHUTHBIEC HA IITATUBAX;

75. cynTaH dIEeKTPOCTAaTUYECKU;

76. IITaTUBBI U30JIMPYIOLIHUE;

77. 31eKTpOMarHuT pa30opHbI;

78. HabOp EMOHCTPAIIMOHHBIN IO TEOMETPUIECKON OTITHKE;

79. HabOp IEMOHCTPAIIMOHHBIHN 110 BOJHOBOM ONTHUKE;

80. CIeKTPOCKOM IBYXTPYyOHBIif;

81. Habop CHeKTPaIbHBIX TPYOOK C HCTOYHUKOM IMUTAHMUS;

82. ycraHoBKa s u3ydeHus ¢potordpdexra;

83. HabOp JIeMOHCTPAIIMOHHBIH 110 MOCTOSIHHOM IJIaHKa;

84. KOMIUIEKT HaTJIHBIX MOCOOUM JJI1 MOCTOSTHHOTO HCIIOJIb30BAHNUS;

85. KOMIUIEKT OPTPETOB /7151 0(OpMIICHUS KaOUHETa;

86. KOMITJIEKT IEMOHCTPAIIMOHHBIX YICOHBIX TaOJIHII.

[IpumepHBIil MepedyeHb JIEMOHCTPAMOHHOTO U J1a0opaTopHOro oOOpyAOBaHHS HOCHUT
PEKOMEHIATEIBHBIN XapaKTep.

ITpn HaJIMIUHU HE00X0IUMOTO o0opy1oBaHus 3aHATUA o ¢duzrke
B HEKOTOPBIX CIIyyasiX MOTYT MpPOBOJUTBHCS B HMEIOIIMXCS B 00pa3oBaTelIbHON OpraHU3aluu
MacTEepPCKUX WU JIAOOPATOPUSIX.

3.2 UnpopmannonHoe odecrieyeHue 00y4eHus

Ilepedyennr wucmosib3yeMbIX y4eOHBIX H3AaHUil, MHTepHeT-pecypcoB, NONMOJHHUTEIbHOM
JIUTEPATYPHI

OcCHOBHBIC HCTOYHUKHU:

1. Moskumes, I'. 5. ®usuka: 10-i kmacc: 6a30BbIN U yIIIyONIEHHBIA YPOBHHM : yueOHuK / . S.
Msxkumes, b. b. Byxosues, H. H. Cotckuii ; mox penakmnueit H. A. IlappentoeBoit. — 10-e u3m.,
crep. — Mocksa : Ilpoceemenue, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Tekcr :
AJIEKTPOHHBIN /1 Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/335051
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2. Mosxkumes, I'. 5. ®uzuka: 11-ii knacc: 6a30BbIi U yriyOnEHHBIA ypoBHH : yueOHuk / I. 5.
Mskuies, b. b. byxosues, B. M. Hapyrun ; nox penaxkuueit H. A. [lapdpenrbeBoit. — 11-e uzna.,
crep. — Mocksa : Ilpocsemenue, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. — TexkcT :
AJICKTPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucreMa. — URL:
https://e.lanbook.com/book/335054

JlonoiHUTeIbHbIEe HCTOYHUKH:

1. Kacesnos, B. A. ®usuka: 10-it knacc: yriayOonéHHbIil ypoBeHsb : yueOHuk / B. A. KacbsHOB.
— 11-e u3x., crep. — Mocksa : I[Ipocsemenne, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Tekcr : onextpoHHbii // JlaHp :  2JeKTpoHHO-OMOnMOTeyHass cucrema. —  URL:
https://e.lanbook.com/book/334853

2. Kaceanos, B. A. ®usuka: 11-if kmacc: yrinyOonéHHbIi ypoBeHb : yueOHMK / B. A.
KacpanoB. — 11-e usa., crep. — Mocksa : [Ipocsemenne, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Texkcr : snekTpoHHBIH // JlaHb : snekTpoHHO-OMONMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/334877

3. Poraues, H. M. ®u3uka. YueOHbII Kypc s CpeiHero NpodeccuoHanbHOro 00pa3oBaHus

: yuebHOe mocobue s crio / H. M. Poraue, O. A. JleBuenko. — 3-e u3xd., crep. — CaHKT-
[TerepOypr : Jlanb, 2024. — 312 ¢. — ISBN 978-5-507-49831-4. — TekcT : 21eKTpoHHbI // JlaHb :
2NeKTpOoHHO-OMOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/403874 . — Pexum

JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTEIEH.

4. JlorBunenko, O.B. ®usuka + ellpunoxenue : yueonuk / Jlorsunenko O.B. — Mocksa :
KnoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950. —
Tekct : a7neKTpOoHHBIN. (DIEKTPOHHOE U3TAHUE).

5. Jlorsunenko O.B. ®wuzuka. Ilpaktukym : ydeOHoe mocoOue / JlorBunenko O.B. —
MockBa : KnoPyc, 2022. — 358 c¢. — [ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcT : 2EeKTPOHHBIH.

Ilepeyens HTEpHET-PECYpPCOB:

1. bank 3aaHui PISAEHI" - Pexum
nocryna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Epwnas xomneknus mudpoBBIX 00pa3oBaTEeNbHBIX pecypcoB. - Pexwum pgocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkona. - Pexxum noctyma: http:// www.km-school.ru/ ;
4. OrxkpslTas ¢du3uka. - Pexum JOCTYyIIA:
http://www.physics.ru/courses/op25part2/design/index.htm;
[Mnardopma AKnacc - Pexum nocryna: http://www. yaklass.ru;
Poccuiickas anekTponHas mikoia - Pexxum noctyma: http:// www.resh.edu.ru/;
®usuka.1. - Pexxum nocryna: http://www.fizika.ru;
OUIIN (BITP 11 kmacc) - Pexxum noctyna: http://www.fipi.ru/;
DneKTpOoHHBIN yueOHuK - Pexxum nocrtyna: http://www.physbook.ru/.

RSO NORY
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O IIPE/IMETA

KoHTpo/Ib M OleHKa pEe3ylbTaTOB OCBOEHHUS 00IIe00pa30oBaTENbHOr0 y4eOHOro mpenMeTa
PacKpbIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJIbTaThl, HAllpaBI€HHbIE HA (OpMHUpOBaHHE OOLIUX U
npogecCHOHaIbHBIX KOMIIETEHIIMN MO pa3/ieaM U TeMaM COJIepKaHusl yueOHOTro Marepuania.

[TpomexyTouHas aTTectauus — B popme sk3amena (1 u 2 cemectpsl).

Kox u HaumenoBanue
(hopMHPYEMBIX KOMIICTCHITHI

Pasnen/Tema

Tun oleHOYHEIX
MEPOIPUATHI

OK 01. Beibupats criocoOb1

petenus 3aaa4 npodeccuoHaNbHON

NeSITeIbHOCTH TPUMEHHUTEIIHHO K
pa3IMYHBIM KOHTEKCTaM

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

Paspen 5. Temnr 5.1., 5.2., 5.3.

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

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA MTOKUCKA,
aHaJM3a U HHTEePIPETAINH
uHpOpMauu
1 MHPOPMAIMOHHBIE TEXHOJIOTHH
JUUIS BBITTOJTHCHUS 33124
po¢eCCUOHATBHON JeATETLHOCTH

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

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

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

OK 03. IIimanupoBats
U peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE pa3BUTHE,
peANPUHUMATENIBCKY IO
JeSITeIbHOCTD
B npodeccronanbHoil chepe,
HCIOJIb30BaTh 3HAHUS
0 MPaBOBOW U (PUHAHCOBOM
IPaMOTHOCTH B pa3InYHbIX
KU3HEHHBIX CUTYalUsX

Paszgen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3
Paszgen 8 Tema 8.1
ITo/c

OK 04. DpdexTuBHO
B3aMMO/ICHICTBOBATh U PabOTATh
B KOJUICKTHBE U KOMaH/Ie

Paznen 2. Temur 2.1.,2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Teme1 4.1.,4.2.,4.3
Pazpen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Ilo/c

OK 05. OcyniecTBisATh yCTHYIO
1 NMCbMCHHYIO KOMMYHUKAalUIO HAa
TOCYJJApCTBEHHOM SI3bIKE
Poccuiickoit ®denepanuu ¢ yuetom
0Cc0o0eHHOCTEH COIMaTIBHOTO
U KYJIbTYPHOI'O KOHTEKCTa

Pasnen 1. Tema 1.1
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazpen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazpen 5. Temnr 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1

Pazgen 7. Temw1 7.1, 7.2, 7.3

YCTHBIH OTIPOC;
(bpoHTANIBHBII OIpoC;
KOHTpOJIbHAs paboTa;

HaOJIFOIeHYE 3a
BBITIOJTHCHHEM
71a00paTOPHBIX padoT;

MPAaKTUYECKHE PAOOTHI
(pelieHre KaueCTBEHHBIX
Y pacyeTHBIX 33/1a4);

TECTHPOBAHUE;
pelleHne Keic-3a1ay;

BBIIIOJIHEHHE
MPAKTUYECKUX 3aJaHUI
npoecCuoHaIbHOM
HANpPaBJIEHHOCTH;

BBIIIOJIHEHUE 3aJaHnul
MPOMEKYTOYHOM
aTTecTanyuu

' TIpodpeccOHATBEHO OPUEHTHPOBAHHOE COAEPKAHKE (COIEPKAHUE TIPUKIIAJHOTO MOYJIs).
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Pasnen 8 Tema 8.1
ITo/c

OK 07. CopneiicTBoBaTh
COXPAHEHHUIO OKPY KaIolIeil cpepl,
pecypcocOepexeHHI0, MPUMEHSITh

3HaHUs 00 U3MEHEHUH KJINMara,
HPUHIHIBI OEPEXKITUBOTO
MPOU3BOACTBA, dPHEKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX
CUTYaLUsIX

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

Pasnen 4. Temnr 4.1.,4.2.,4.3

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

Pazgen 7. Temnr 7.1, 7.2
Pa3nen 8 Tema 8.1
ITo/c

3.1 IInanupoBaTh U
OpPraHU30BBIBATH PabOTY 11O
TPaHCHOPTHO-JIOTUCTUIECKOMY
00cyKUBaHUIO B c(hepe rpy30BbIX

TIICPCBO30K

ITo/c
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5. HEPEYEHBb UCITIOJIB3YEMbIX METO/J10OB OBYYEHUA

5.1 IlaccuBHBbIe:

- JICKIMH TPaJUIIMOHHBIE 0¢3 MPUMEHEHUS MYJIbTUMEIUIHHBIX CPEICTB U 0€3 pa3aaToyHOro
Marepuara;

- IEMOHCTpAIHs y4eOHbIX (PUILMOB;

- pacckas;

- CEMHUHAPBI, PEUMYIIECTBEHHO B BHJIE O0CYKICHHSI TOKJIAJI0B CTYJACHTOB MO TEM HJIH WHBIM
BOIIPOCAM;

- CaMOCTOSTEIbHBIC U KOHTPOJIbHBIC Pa0OTHI;

- TECTHI,

- YTEHHUE | OTIPOC.

(83aumodeticmsue npenooagamensi Kax cyovekma ¢ o0Oy4arnwumMcsi Kax o0bekxmom
NO3HABAMENLHOU OesiMeIbHOCU).

5.2 AKTHBHBIC U HHTEPAKTUBHbIE:

- aKTHBHBIC U HHTCPAKTUBHEIC JICKIINH;

- paboTa B rpymnmnax;

- yueOHasi AUCKYCCHUs;

- JIETIOBBIE U POJIEBBIE UTPHI;

- HTPOBBIC YIIPAKHEHUS;

- TBOPUYECKHE 3a/IaHUS;

- KpyTJIble CTOJBI (KOH(EPEHIIUH) C UCIIOIB30BAaHUEM CPEICTB MYJIbTHMEINA;

- penieHue mpoOIeMHBIX 33124,

- aHAJIN3 KOHKPETHBIX CUTYallnH;

- METOJ MOJYJIbHOTO O0YYEHUS;

- IPAKTHYECKUH IKCIICPUMEHT;

- 00y4eH#He ¢ UCTIOIB30BaHUEM KOMIBIOTEPHBIX 00yYaIOIIUX MPOTPAMM.

(83aumodeticmaue npenooasamensi Kak cyovekma ¢ 00y4arouumMcs Kaxk cyobeKkmom
NO3HABAMENLHOU OesIMENIbHOCU).
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	21. динамометр демонстрационный;
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	32. набор демонстрационный по механическим колебаниям;
	33. набор демонстрационный волновых явлений;
	34. ведерко архимеда;
	35. маятник максвелла;
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	62. набор по изучению магнитного поля земли;
	63. набор демонстрационный по магнитному полю кольцевых токов;
	64. набор демонстрационный по полупроводникам;
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	67. набор демонстрационный по электродинамике;
	68. набор для демонстрации магнитных полей;
	69. набор для демонстрации электрических полей;
	70. трансформатор учебный;
	71. палочка стеклянная;
	72. палочка эбонитовая;
	73. прибор ленца;
	74. стрелки магнитные на штативах;
	75. султан электростатический;
	76. штативы изолирующие;
	77. электромагнит разборный;
	78. набор демонстрационный по геометрической оптике;
	79. набор демонстрационный по волновой оптике;
	80. спектроскоп двухтрубный;
	81. набор спектральных трубок с источником питания;
	82. установка для изучения фотоэффекта;
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	84. комплект наглядных пособий для постоянного использования;
	85. комплект портретов для оформления кабинета;
	86. комплект демонстрационных учебных таблиц.
	Примерный перечень демонстрационного и лабораторного оборудования носит рекомендательный характер.
	При наличии необходимого оборудования занятия по физике в некоторых случаях могут проводиться в имеющихся в образовательной организации мастерских или лабораториях.
	3.2 Информационное обеспечение обучения
	1. Мякишев, Г. Я. Физика: 10-й класс: базовый и углублённый уровни : учебник / Г. Я. Мякишев, Б. Б. Буховцев, Н. Н. Сотский ; под редакцией Н. А. Парфентьевой. — 10-е изд., стер. — Москва : Просвещение, 2023. — 432 с. — ISBN 978-5-09-103619-0. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/335051
	2. Мякишев, Г. Я. Физика: 11-й класс: базовый и углублённый уровни : учебник / Г. Я. Мякишев, Б. Б. Буховцев, В. М. Чаругин ; под редакцией Н. А. Парфентьевой. — 11-е изд., стер. — Москва : Просвещение, 2023. — 432 с. — ISBN 978-5-09-103620-6. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/335054
	1. Касьянов, В. А. Физика: 10-й класс: углублённый уровень : учебник / В. А. Касьянов. — 11-е изд., стер. — Москва : Просвещение, 2023. — 480 с. — ISBN 978-5-09-103621-3. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/334853
	2. Касьянов, В. А. Физика: 11-й класс: углублённый уровень : учебник / В. А. Касьянов. — 11-е изд., стер. — Москва : Просвещение, 2023. — 493 с. — ISBN 978-5-09-103622-0. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/334877
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