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1. O0masi  xapakTepUCTHKAa  NPUMepPHOl  padodeid  MPOrpamMmbl

001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «DU3HKA»

1.1.MecT0 AMCHMILIMHBI B CTPYKTYpe o0pa3oBarte/ibHOil nporpammsl CIIO:
OobueoOpa3oBaTenpHas aucuuIUiMHa «®dusnkay sBIsSeTCs 0053aTENbHON

4acThlo  00IIe00pa30BaTENILHOTO I[HMKJIAa O00pa3oBaTeNbHOM MPOrpaMMbI B

coorBercTBUM ¢ PI'OC CIIO mo cnemmanbHoctn  09.02.11 Paspadorka u

ylpaBJieHHe MPOrpaMMHBIM o0ecnedyeHueM

1.2. llesiu ¥ muIaHMpYyeMble pe3yJabTaThl 0CBOEHHS JUCIIUIIIUHBI:
1.2.1. Heau TUCHUNIMHBI:

Conepxanue MporpaMmbl  001Ie00pa3oBaTEIbHON AUCHUILIMHBL DuU3nKa
HaIIpaBJICHO Ha JIOCTHKEHUE CIICIYIOIINX 1ICIICH:

e  (dopmMUpOBaHHE MHTEpPECAa U CTPEMJICHUS OOyYaIOIIUXCA K HAYyYHOMY
W3YYCHUIO TPHUPOMABI, Pa3BUTHE WX HHTCIUVICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

e  pa3BUTHE TMPEJACTABICHUN O  HAYYHOM  METOAC  ITO3HAHUS
1 (hOpPMHUPOBAHUE UCCIIEAOBATEIHLCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBICHHSIM;

e  (opMupoBaHWE HAYYHOTO MHPOBO33PCHHS KaK Pe3ysIbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH,

e  (dopmMuUpOBaHHE YMEHUM OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e  (opMupoBaHUE IPEACTABICHUNA O POJIU GUZUKHU TSI pa3BUTHS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTwkeHre ATUX Ielield 00ecTeunBacTCsl pelIeHueM CIASAYIOMNX 3aaad
B TIpOIIecCe U3yUeHUs Kypca (PM3UKU Ha YPOBHE CPEIHETO OOIIero 00pa30BaHuUs:

e  @puoOpeTeHWe CHUCTEMBl 3HaHUH 00 0o0mmuX  (U3HUIECKHUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHAX, BKJIIOYAsS MEXaHUKY, MOJICKYJIIPHYIO

(bU3HKY, STIEKTPOTMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3UKY;
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e  (dopMHpOBaHWEC yMCHHHA NPHUMCHATH TCOPCTHUSCKHE  3HAHUS
TUTSE OOBSICHEHHSI (GU3UUYECKUX SIBIICHUH B MMPUPOJAC U JJI MPUHATHUS IPAKTUICCKIX
pEIICHUN B MOBCEIHEBHOW JKU3HH;

®  OCBOCHHE CTHOCOOOB peIUICHHUS Pa3IUYHBIX 3aad C SBHO 3aJaHHOUN
bu3MYeCKOl MOJENBIO, 3a/1ad, MOAPa3yMEBAIONINX CAMOCTOSTEILHOE CO3JIaHHE
(bU3UYECKON MOJIEH, COOTBETCTBYIOIICH YCIOBUSIM 33/1a4H;

¢  TOHMMaHWE (PU3UYECKUX OCHOB M MPUHITUIIOB JICHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

®  OBIAJICHUE METOIaMHU CaMOCTOSITEITEHOTO TUTAHUPOBAHUS
U TPOBEACHUS (PU3NYSCKUX OSKCIEPHUMEHTOB, aHaIW3a W HWHTEPIpeTaruu
uH(POPMAITUH, OTIPEICTICHHSI TOCTOBEPHOCTH TOJYUYSHHOTO Pe3yJIbTaTa,;

®  CO3MaHWE  yCJIOBHA  JUIsI  Pa3BUTHUS  YMEHHM  IMPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKON JIESITETbHOCTH.

Ocobennocms  opMuposaHus COBOKYNHOCMU 3a0ad U3y4yeHus Qu3uKu
01 cucmemvl  CpedHe20 NpoPecCUOHATbHO20  00pA308aHUL  3AKTIOYACMCS
8 HeoOX0OUMOCMU peanu3ayuu npopeccuoHaIbHOU HANPABGIEHHOCMU Deulaemblx
3a0au, yuéma ocobennocmetl cqhepvi OessmenbHoCmu OYOVuUx Cneyuaiucmos.

Ipocpamma no ¢usuke npedocmasnsiem 603MONCHOCMb OJisl Pearu3ayuu
PA3UYHBIX  MEMOOUYeCKUX NO0X0008 K Op2anHu3ayuu ooOyyYeHus @uzuke npu
YCI08UU COXPAHEHUS 00A3aMeNbHOU YACMU CO0EPHCAHUS KYPCa.

IIpenooasamenv 6npage camocmosmenvHo GvlOUPaAmMv GOPMY U3VUEHUs]
mamepuana: JneKkyus, OeMOHCMpayus 3KCHNepUMeHma, npakmudeckas paboma,
NPAKMUKYM NO peuleHuro 3aday u np., a maxdce no CBO0eMy YCMOMPEHUIO
npPoBOOUM 0eMOHCMPAYUOHHBLE U TAOOPAMOPHBLE PAOOMbL C YUEMOM UMEIOULe20Cs
0bopyoosanusi  (onpeoensimv — NPOOOINCUMENLHOCb  1AO0PAMOPHO20  UIU
NPAKMUYECKO20 3aHAMUs, OONOJHAMb €20 OpyeuMu euoamu padom: usydeHue
meopemuyecko2o Mamepuana, peuleHue 3aday, paboma C MeXHU4ecKum
meKCcmoMm, mecmuposanue u np.)

IIpenooasamensy camocmosamenvHo onpeoeisiem NOCIe008AMENbHOCDb
UzyyeHus u 0b6vem 4acos, OmeoOUMbIU HA U3ydeHue OMOeNbHbIX meM, 8bloupaem
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memMamuxy npo@hecCUOHAIbHO OPUEHMUPOBAHHOZO COOEPHCAHUSL OUCYUNIUHBL 8
3asucumocmu  om chneyuguku O6yoywei npoheccuoOHaIbHOU OesmenabHOCmu
00YyUaAOWUXCAL.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOEHHSI 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oo6mme komnetenuu (panee — OK) u npodeccrnonaabHbie KOMIETEHITUH (J1asiee —
[IK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMHM, METANpEAMETHBIMU U
IpeIMETHBIMUA pe3yibTaTaMu o0ydeHus Oa3oBoro ypoBHs (nmainee — IIPO)

dI'OC COO npencraBiaeHbl B TAOTHUIIE:
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Kox ¥ HauMeHOBaHHe
bopmupyembIx
KOMIIeTeHII M

l'[.nalmpyeMbIe Pe3yJbTaThbl OCBOCHUA NIPOrpaMMbI 110 JTUCHUIIJIUHE

O6mmue!

JMcuunIMHApHbIe?

OK 01. Beibupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTEIHHO

K Pa3InYHBIM
KOHTEKCTaM

JIN4HOCTHBIE pPE3yNbTaThl JOJDKHBI OTpPaXaTh B YaCTH
TPY/ZOBOTO BOCTIUTAHHMS:

- TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K aKTUBHOH J€ATEIFHOCTH TEXHOJIOTUYECKON
u COLIMAIIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHHULUMPOBATh,  IUIAHUPOBAaTb M CaMOCTOSITEIBHO
BBITIOJIHATH TaKYIO AEATEIbHOCTD;

- HHTEpPEC K pa3IuyHbIM cepaM npodecCHOHANBHON
NesITeIbHOCTH,

- TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oOBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HM.
MeranpenmeTHbie pe3yIbTaThl TOJDKHBI OTPAXKaTh:

Ognanenne YHUBEPCATHHBIMA y4eOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTFHO ~ (OPMYITUPOBATh U  aKTyallM3UpPOBATh

mpo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE; YCTAHABIIUBATh
CYIIIECTBEHHBI MPU3HAK WM OCHOBAaHWsS MAJSl CpaBHEHUS,
Kiaccupukanuu U OOOOIIEHUsS;  ONPEeneNsiTh  LEeTu
NEeSTeNbHOCTH, 3a/laBaTh TMapamMeTpbl U KPUTEPHUH HX
JOCTHUIXKXCHUSI, BBISIBIISITH BaKOHOMepHOCTI/I n HpOTI/IBOpe‘—II/IH
B paccMaTpUBAEMBIX SIBIICHUSX, BHOCHUTh KOPPEKTHUBHI B
JCATCIIBHOCTD, OLICHUBATH COOTBECTCTBHUC pe?)y.HBTaTOB
[esIM, OIEHUBATh PHUCKU TMOCIEACTBUI JI€ATEIHHOCTH;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I
KU3HEHHBIX po0IeM;

I[IP6 1. CdopMuUpOBaHHOCTh MPEJACTABICHUH O POJIHU
u Mecte (pU3MKM U acCTPOHOMHUHU B COBPEMEHHOH Hay4YHOMH
KapTHHE MHUpa, O CHUCTeMooOpa3yromied ponu (U3NKA B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTWHA, O BKJIAAE POCCUUCKUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHUE  (PU3UYECKOW  CYIIHOCTH  HaOII0JaeMbIX
SIBJIGHUH MUKPOMHpA, MAaKpOMHUpa U MeraMmupa; NOHUMaHNe
POJIM aCTPOHOMUHM B IIPAKTUYECKOM AEATEIBHOCTH YEIOBEKa
U JlajbHEHIIeM HAay4YHO-TEXHUYECKOM pPa3BUTUH, POJIU
buzukn

B (GOopMHpPOBaHWU  Kpyrozopa ©  (YHKIHOHATIHHON
rPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHHS IPAKTUYECKUX 3a/1a4;
[MP6 2. CdopMupoBaHHOCTHP YMEHHH pacro3HaBaTh
¢usnyeckue sBieHUs (MpoLecChl) U OOBACHATH UX Ha
OCHOBE  M3yUEHHBIX  3aKOHOB: paBHOMEpHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABMXKEHHE, CBOOOJIHOE
MajieHue Tell, JBWKEHUE 110 OKPYKHOCTH, HHEpLus,
B3aUMO/IeIICTBHE Tell, KoJlebaTeIbHOE JIBUKEHNE, PE30HAHC,
BOJIHOBOE ABWKEHUE; NUDPPy3usi, OpOyHOBCKOE ABHKEHUE,
CTPOEHHUE XKUAKOCTeH U TBEpIBIX TN, U3MEHEHHE oObema
TeJ MPU HarpeBaHUU (OXJIaKJIEHUH), TEIIOBOE PaBHOBECHE,
HCIIapEHHE, KOHJICHCALWsA, IUIaBJICHHUE, KpUCTAJIU3alus,
KHUIIEHHe,  BJIQXHOCTb  BO3JyXa, CBS3b  CpenHel
KMHETUYECKOW PHEPrHMM TEIUIOBOTO IBMKEHMSI MOJIEKYN C
aOCOJIIOTHOW TeMITepaTypoi, TMOBBIIICHUE JAaBICHHUS Ta3a
IIPU_€r0 HarpeBaHUM B 3aKPbITOM COCYZE, CBSI3b MEXAY

1 O6ume pesynabrathl cOPMYIMPOBaHBl B COOTBETCTBMM C JMYHOCTHBIMM M MeTampeaMmeTHbiMH pesyiabraramu ®I'OC COO, B (OPMHUPOBAHMH KOTOPHIX YYacTBYET
0011eo0pa3oBaTe/ibHAs TUCIUILINHA.

2 IuCUMIIIIMHAPHEIE PE3YNILTATEl c()OPMYIHMPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBUM ¢ TPEOOBAHUAMH K IPEIMETHBIM pe3ysbTataM 6a308oro yposHs (ITP6) ®I'OC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakmus ot 27.12.2023 1.).
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0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJANETh HAaBBIKAMHU YYCOHO-HCCIICIOBATEIbCKOM U
HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH PaspCIICHUA
npo0Jem;

- BBISABJIATH MPUYUHHO-CIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3MpOBaTh  3ajJady, BBIABUIaTh THIIOTE3y €€
pelICHU, HAXOAUTh apTyYMCHTBI AJId JOKa3aTCIIbLCTBA CBOUX
YTBEP)KICHHH, 3a/1aBaTh ITapaMeTPbl U KPUTCPUH PEIICHHUS,
- AHAJIM3UPOBATH IMOJYUYCHHBIC B XOJ€ PCIICHUA 3aaadyu
pe3yabTaThl, KPUTUYCCKH OILICHUBATh WX JIOCTOBEPHOCTb,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUSX,

- YMEThb TMIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI U
MPAKTUYCCKYIO YaCTH JKUSHCACATCIbHOCTHU,

- yMETh HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIAMETHBIX
obJacrei;

- BBIIBHraTh HOBBIC HJCH, INpeiaraTh OpPUTHHAIIbHBIC
MOJXOJIBI U PEIICHUS;

- IMPOSABJIATH CIIOCOOHOCTh HX UCIOJIL30BAaHHSI B
MMO3HABATENILHOMN U COHH&HLHOﬁ IIPAKTUKCE,

-IPOABIIATH CIIOCOOHOCTE n T'OTOBHOCTbH K
CaMOCTOATCIIBHOMY IMOUCKY MCTOA0B peliCHusd

MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3UYHBIX METOJ0B
MMO3HAHMS;

- cTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3a/laydl B
00pa30BaTeNbHON NEATENBHOCTH U KU3HEHHBIX CUTYaIUsX;
BBISIBIIATh ~ MPUYUHHO-CJICJCTBEHHBIE  CBS3M W TS
JI0Ka3aTesIbCTBa CBOUX YTBEPXKIACHUH, 3a7aBaTh NapaMeTpbl
Y KPUTEPHUH PEIICHUS aKTyaTU3UpOBaTh 3a7a49y, BBIJIBUTATh
TUIIOTE3y €€ pelIeHUs, HAXOUTh apTyYMEHTHI;

- aHaATM3UPOBATH IOJTYYEHHBIE B XOJ€ PEHICHUS 3a7adu

napamMeTpaMH ~ COCTOSHMS ~ raza B HM30MpoLeccax;
AIIEKTPHU3AIMS TeJ, B3aUMOJCHCTBHE 3aps0B, HArpeBaHHE
IIPpOBOAHHKA C TOKOM, B3aHMOI[eI>iCTBHe MarduToB,
AIIEKTPOMArHUTHAS MHIYKIHS, AEHCTBAE MArHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM M JBHXKYIIMWICSA  3apsn,
AIIEKTPOMArHUTHBIC KOJCOaHUs M BOJIHBI, MIPSIMOJHHEHHOE
pacnpocTpaHeHHE CBETa, OTPAXKCHUE, MPEIOMIICHHUE,
uHTepdepeHims, aUdpakius W [OJSIPU3AIUI  CBETa,
mucrepcust cBera; Gorodnekrpudeckuii 3PpQexT, cBeToBOE
JIaBJICHHWE, BO3HHUKHOBCHHE JIMHEWYATOrO CIIEKTpa aroma

BOJIOPO/Ia, €CTECTBEHHAs " UCKYCCTBEHHAS
PaIMOaKTUBHOCTD;

[IP6 3. Buanenue ocHoOBoMoOJararwUMu (U3HNYECKUMU
HNOHATUAMH W BEIMYMHAMH,  XapaKTEePU3YIOIIUMHU
¢u3nueckre TPOIecChl (CBS3aHHBIMA C MEXaHUYCCKHM
JBIDKCHUEM, B3aMMOJCHCTBHEM TeJl, MEXaHWYECKUMH
KoJIeOaHHUSIMU n BOJIHAMU, ATOMHO-MOJICKYJIIPHBIM
CTPOCHUCM BE€UICCTBA, TCIIJIOBBIMH mponecccamMu;,

JJIEKTPUYECKUM M MAarHUTHBIM TIOJISIMHU, JJIEKTPUUYECKUM
TOKOM, 3JICKTPOMAarHMTHbBIMHA KOHe6aHI/I$[MI/I N BOJIHAMWH,
ONTUYECKUMH  SBICHUSIMM; KBAHTOBBIMHU  SIBICHMSMHU,
CTPOCHHEM aToMa M aTOMHOTO S/pa, PaJlO0aKTUBHOCTHIO);
BJIJICHUE  OCHOBOIIOJAralOlIMMU  aCTPOHOMHYECKUMU
MOHATUAMHU, IMO3BOJIAIOIMIMMHA XapaKTCPHU30BaTh IMPOLECCHI,
MPOUCXOASIIME HaA 3Be3/1aX, B 3BE3JAHBIX CHUCTEMAxX, B
MEXTATaKTHYECKOM cpeac; ABUKCHUC He6eCHLIX TEII,
9BOJIIOLMIO 3Be311 U BeeleHHoid;

I[IP6 4. BrageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMHu (3akoH BcemupHoro TtaroTeHus, [, I u III

pPE3YyIbTaThl, KPUTUYCCKHN OLICHHUBATH HX IOCTOBECPHOCTH, | 3aKOHBI HLIOTOHa, 3aKOH COXpaHCHUA MEXaHUYECKOU
IMPOrHO3UPOBATh M3MCHCHUC B HOBBLIX YCIIOBUAX; JaBaThb | DOHCPIrUH, 3aKOH COXpaHCHUA HUMITyJIbCA, IMPUHIUIT
OLIEHKY HOBBIM CHUTYaIlUsIM, OIICHWBAaTh NPUOOPETEHHBIN | Cyneprno3uIuu cul, MPUHIIMIT paBHONIPABHOCTH
OIIBIT, MHCPIOHATIbHBIX CUCTEM OTCYCTA, MOJICKYIISIPHO-
7
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- paspabarbiBaTh IUIAH PEMICHUS TPOOJIEMBI C yUYETOM
aHaM3a MMEIOUINXCS MaTepHUalbHBIX U HEMaTepUAIbHBIX
pecypcoB; CTaBUTH MPOOJIEMBl M 3aJaud, IOIYCKAIOIIHe

KHUHCTHYCCKYIO TCOPUIO CTPOCHHUA BCHICCTBA, Ta30BbIC
3aKOHBI, HepBbIﬁ 3dKOH TEPMOAMHAMMHKHU; 3aKOH
COXPAHCHUA DJICKTPHUICCKOI'0 3apsAaaa, 3aKOH Ky.HOHa, 3aKOH

aIbTepHATUBHbBIC PELICHUS Oma s ydactka uenu, 3akoH Owma uisi  MOJIHOM
3JIEKTPUYECKOM 1enu, 3akoH Jxoyns - JleHna, 3aKkoH
ANEKTPOMArHUTHOM UHITYKIIUH, 3aKOH COXPAaHEHUS SHEPTUH,
3aKOH TNPSMOJIMHEHHOTO PACIPOCTPAaHEHMsI CBETa, 3aKOH
OTpaXCHUS CBETa, 3aKOH IMPEJIOMIICHHUS CBETa; 3aKOH
COXPAaHCHUSA SHEPIrHUU, 3aKOH COXPAHCHUA UMITYJIbCA, 3aKOH
COXPAaHEHHUS HJIEKTPUYECKOTO 3apsna, 3aKOH COXpaHEHUS

MacCCOBOI'0 4ucJjia, IOCTYJIaThbL Bopa, 3aKOH paarOaKTUBHOI'O

pacmanga); yYBEpEHHOE  HCIIOJIb30BaHHE  3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaimu3e (PU3NYECKUX SIBICHUU U
IPOIIECCOB;

[IP6 6. BiiageHue OCHOBHBIMM METOJAMU HAy4HOI'O
MIO3HAHMS, UCIOJIB3YEMbIMU B (PU3HKE: POBOAUTH MPSIMBIC
Y KOCBEHHBIE M3MEpEHHUs (DU3MUYECKUX BEIWYHMH, BHIOMpast
ONITUMAIILHBIN CIIOCO0 M3MEPEHHS U UCTIONB3Ys U3BECTHBIE
METO/bl OLIEHKHU TIOTPELIHOCTeH H3MEepeHH, NPOBOAUTH
WCCIIEZIOBAaHNE  3aBUCUMOCTEH  (DU3MYECKMX  BEJTUYHH
C HCIOJIb30BaHUEM TMPSMBIX H3MEPEHUH, OOBICHATH
TIOJTyYSHHBIE PEe3yJIbTaThl, HCIONB3YS (U3NUYECKHE TECOPHH,
3aKOHBI U MOHSATHSA, U JIeNIaTh BbIBO/IbI; COOIIOATh MpaBUiIa
0€e30MmacHoOro Tpyaa
IpU TPOBEIEHUM UCCIEIOBAHUNH B paMKax y4eOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIe0BATENbCKOM
JESTEIbHOCTH c HCII0JIb30BAHUEM U(PPOBBIX
M3MEpPUTENBbHBIX YCTpPOMCTB u 1a00paToOpHOro
o0opynoBaHus; Cc(OPMHPOBAHHOCTh  TPE/ICTaBICHUM

0 METOJ1ax MOJTY4YEeHHs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUII;
IIP6 7. ChopMupoBaHHOCTh YMEHHs pellaTh pacyeTHbIE
3a/1a4M C SIBHO 33JIaHHOW (PU3NYECKON MOJIENBIO, UCIIONB3YS
¢busnueckue 3aKOHBI
U TOpUHLUIBI, HAa OCHOBE aHajM3a YCJIOBUS 3aJaud
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BBIOMPATh (PU3MUECKYIO MOJENb, BBLACHATH (U3NYECKHE
BEJIMYMHBI U (OPMYJIBI, HEOOXOAUMBIE Ui €€ DPEIICHHUS,
MPOBOJIUTH  pPacyeThl M OLEHUBAThb  PEAIbHOCTh
HOJYYEHHOTO 3HA4YeHUs (DU3NYECKOW BEIWYMHBI; PElIaTh
KayeCTBEHHBIC 3ajauu, BBICTpauBasi JIOTHYECKHU
HETIPOTHBOPEYMBYIO IIETIOYKY PacCyKACHUH C Omopoil Ha

COBPEMEHHBIC CPE/ICTBA
MIONCKa, aHAJIHM3a

Y UHTEPIIPETALUU
uHpOpMaIU

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUHU

JUTSL BBITIOJTHEHHMS 3314
npo¢eCcCuOHAIBHON
JeSTeNbHOCTH

LIEHHOCTH HAYYHOTO MMO3HAHUS:
- chOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM

[IPpaKTUKW,  OCHOBAaHHOIO  HAa  JAMalore  KyJbTyp,
CIOCOOCTBYIOLIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpDUICHCTBOBAHME  SI3BIKOBOM M YMTATEIbCKOU

KYJIBTYpBI KaK CPEJICTBA B3aNMOACHUCTBUS MEKIY JIFOJbMH U
MO3HAHUS MHPA;

MeramnpeqMeTHble  pe3ysIbTaThl  JOJDKHBI
Osnanenue YHHMBEpCAIbHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmarueit:

OTpaXkaTh:
y4eOHBIMU

- BJAaJACTb HaBbIKaMWU  IOJIYUCHUA HHq)OpMaHHH us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIIATH IIOMCK, aHaJIn3s, CUCTEMAaTHU3alluIo u

MHTEpHpeTalnio UHGOPMAIMK Pa3INYHbIX BUJOB U (HopM
MIpe/ICTaBJICHMUS;

- CcO3/1aBaTh TEKCThl B pa3IMuYHBIX (opMaTax C y4eToM
Ha3HaYeHUs MHQOpPMALMK U 1IeJIEBON ayAUTOPHUH, BbIOUpast
ONTUMAJIbHYIO (hOpMY MPEJCTABICHUS U BU3YyaIH3alluu;

- HCIOJIb30BAaTh  CPEACTBA  HMHQMOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B peleHnn
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX
3ajau ¢ coOroieHueM TpeOOBaHUIM PrOHOMUKHU, TEXHUKH

W3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE
SIBJICHUS
OK 02. Mcnonb3oBaTh | JINUHOCTHBIE pe3ynbTaThl JOJDKHBI OTpaxarb B uactd | [IP6 5. VYmenue yuuThiBaTh TpaHUIBl NPUMEHEHHS

U3yUYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuanbHas TOYKa,
MHepIHalbHasi CUCTeMa OTCYeTa, WICATbHBIN ra3; MOJIEIu
CTPOEHHUSI Ta30B, JKUIAKOCTEH M TBEPABIX TeJ, TOUECUHBIH
QIIEKTPUUECKUI 3apsl, saepHas MOAEIb aTroMa, HyKJIOHHAs
MO/JIelb aTOMHOI'0 anpa
IPY PEUICHUU PU3NYECKUX 33124,

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOH MO3UIMU T10
OTHONICHUIO K (u3NyYecKoil nHpopManuy, 1norydaeMon us3
pa3HBIX HMCTOYHHMKOB, YMEHUH MCIIOJB30BaTh LU(PPOBBIE

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpHUPOBAHUS,
UHTEpIpeTallud M TMPeICTaBICHUs Y4eOHOH M HayyHO-
MIONYJIAPHON uHpOopMaIuy; pa3BUTHE YMEHUH

KPUTUYECKOI0 aHajIM3a MojyyaeMoil nHdopMaiu
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0€301aCHOCTH, TUTUEHBI, pecypcocOepekeHus!, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;
- BJIAJETh HABbIKAMU  pPACIO3HABAHHUS M  3AIIUTHI
uHdopManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

OK 03. IlnmanupoBars
U pealin30BbIBAThH
coOCTBEHHOE
npodeCCuOHATBHOE

Y JINYHOCTHOE
pasBuUTHE,
MPEIINPUHIMATEIBCKY
10 JICSATEIBHOCTD

B nipoeccnoHabHOM
cdepe, UCIIOIB30BATH
3HaHMA 10 NIPABOBOM
1 (pMHAHCOBOMU
IPaMOTHOCTH

B PA3JIUYHBIX
KU3HEHHBIX CUTYaIUsIX

JIngHOCTHEIE PE3YJIbTAaThl AOOJDKHBI OTpaXaTb B YaCTHU
AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

- CHOCOOHOCTH OIICHMBATh CUTyallMI0 M NPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HAa MOpPaAJIbHO-
HPaBCTBEHHbBIC HOPMBI
M IICHHOCTH,

-OCO3HAHHWE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOMYMBOTO
Oymymero;

MeranpeaMeTHbie  pe3yibTaThl  JOJDKHBI  OTpakaTh:
Osnanenne YHUBEpCaIbHBIMU peryJasTUBHBIMU
JIEHCTBUSIMU

a) CaMOOpTraHU3aIs;

- CaMOCTOSITEIbHO  OCYIIECTBJISITh  IMO3HABATEIHHYIO
NeSITeNbHOCTh,  BBISBISATH ~ NPOOJIEMBbI,  CTaBUTh U

dhopmynupoBaTh COOCTBEHHBIE 3a/a4ll B 00pa30oBaTEIbHOM
NeSTeNIbHOCTH U KU3HEHHBIX CUTYAIUsX;

- CAaMOCTOSATEIBHO COCTABIISIThH IUIAH PEIICHUS MPOOIEMBI C
y4eToM UMEIOIIUXCS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU

Y TIPEINOYTEHU;

- 1aBaTb OLICHKY HOBBIM CUTYallUsIM;

croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IITUPOKOI
SPYAUMIIMA B pa3HbIX OOJACTAX 3HAHWUW, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHB;
0) CaMOKOHTPOJIb!

WCIOJIb30BaTh MPUEMBI pedICKCUU ISl OLIEHKH CHUTYalluH,
BBIOOPA BEPHOTO PEIICHHUS,

- yMeTb OIICHHWBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH
pelieHus

110 UX CHUXXCHUIO

I[IP6 9. CdopMuUpOBaHHOCTH COOCTBEHHOH TMO3UIIMU T10
OTHOIICHUIO K (pu3nveckoi MHPOPMAIUH, MMOTyIaeMOil U3
pasHBIX HCTOYHHMKOB, YMEHHMH HCIOJIb30BaTh LU(POBBIC

TEXHOJIOTUH JUTS MIOMUCKA, CTPYKTYpUPOBaAHUS,
UHTEPIPETAlUY U MPEJICTaBICHUs Y4eOHOM M Hay4HO-
NOMYJIAPHOMN uHbOopMaIuy; pa3BUTHE YMEHUU

KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil HH(OopMaIiu
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OK 04. O¢ddexruBHO JInuHOCTHBIE pe3yNnbTaThl JOJDKHBI OTpakaTh B yactu | [IP6 10. Osnagenue ymenusmMu paboTate B TpyIIe

B3aHMMOJICHCTBOBATH IIEHHOCTH HAyYHOT'O MTO3HAHMS: C  BBIOJHEHHWEM  PA3JUYHBIX  COLUMAIBHBIX  POJIEH,
1 paboTarthb -OBJIQ/ICBAHNE  HAaBBIKAMU  y4eOHO-MCCIIEIOBATENILCKOM, | TUIAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIPEICISTh
B KOJIJIEKTHUBE U MIPOCKTHOM JEeATEILHOCTh B HECTAaHAAPTHBIX CHUTYallUMsAX, aJCKBAaTHO
KOMaH/IC M COLIMAJIBHON IEeATEIBHOCTH; OIICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYIIbI B

MeranpeaMeTHbie  pe3ybTaThl  JIOJDKHBI  OTpaXkaTh: | PEIICHUE pacCMAaTPUBAEMOM MPOOIEMbI

OsBnageHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU

NEUCTBUSIMU:

0) cOBMeCTHAs NeSTCIILHOCTD:

- IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHON

Y UHJIUBUIYATbHOU pabOTHI;

- BBIOMpATh TEMATUKY M METOAbl COBMECTHBIX AECHUCTBUI C
Y4€TOM OOIIMX MHTEPECOB U BO3MOYKHOCTEH Ka)KI0ro
YJIeHA KOJIJICKTUBA;

- [pUHUMATh  LEIM  COBMECTHOM  JI€ATEIbHOCTH,
OpPraHHU30BBIBATH

U KOOPAWMHMPOBATh JIEHCTBUS IO €€ JOCTUKEHHIO:
COCTABJIATH IIJIaH JEHCTBHUM, PACIPENEISTh POJIU C YUYETOM
MHEHMH YYaCTHUKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOMN
paboTHI;

-OLIEHMBATh Kau4eCTBO CBOETO BKJIAAA M KaXJ0r0 Y4aCTHHUKA
KOMaHAbl B 0OWMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPHUSM;

-TpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WAEU C MO3HUIMU
HOBU3HBI, OPUIMHAJIBHOCTH, IPAKTUYECKONM 3HAYMMOCTH;
KOOPJIUHUPOBATh

U BBIIOJNHATH  paboTy B YCJIOBUSAX  peasbHOIO,
BUPTYaJIbHOTO

1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYLIECTBIISITh TO3UTHUBHOE CTPATETMUYECKOE IOBEICHUE
B pa3iIMYHBIX CUTyallUsX, INPOSABIATH TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM.

OBnanenue YHUBEPCAIbHBIMHA pETyISITUBHBIMU
NIEUCTBUSIMU:
11
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T) IpUHATHE ce0s U JPYTUX JIIOJICH:
- NPUHUMATh MOTHBBI U apTyMEHTHI JIPYTHX JIOACH MpH
aHaJIM3€ PE3YJIbTATOB JIEATEINbHOCTH

OK 05. OcyiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITHIO

Ha rocyapCTBEHHOM
s3e1ke Poccuiickoit
denepauyu ¢ y4eToM
0COOEHHOCTEH
COLIMAJILHOTO

U KyJIBTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE PE3yNbTAaThl JOJDKHBI OTpaXkaTb B YacTH
3CTETHYECKOI0 BOCIIUTAHHS:

- ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUAs 3CTETHKY
ObiTa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna

¥ OOIIECTBEHHBIX OTHOIIICHUIA;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIIATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY U MPUPOJHOMY HACIEAMIO, MaMATHHKAM,
TpaguuusiM HapoaoB Poccum, noctmwxenussim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

MeramnpeameTHbie  pe3yibTaThl  JOJDKHBI  OTpaXkaTh:
OsBnageHue YHUBEPCAIbHBIMHU KOMMYHUKAaTUBHBIMU
IEHCTBUSIMU .
a) obieHue:

- OCYHICCTBIATH KOMMYHHUKAIIMHU BO BCEX C(l)ean KHU3HH,
- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHHUA
C UCITIOJIB30BAHUCM A3BIKOBBIX CPEACTB

IIP6 1. CdopMuUpOBaHHOCTh MPEJACTABICHUNA O POJIHU
u Mecte (pU3MKM U acCTPOHOMHUHU B COBPEMEHHOH Hay4YHOMH
KapTHHE MHUpPA, O CUCTeMOooOpasyromell poiau (U3MKH B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ€ POCCUHCKHUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pPa3BUTHE HAYKH;
NOHMMaHWe  (U3MYECKOM  CYIIHOCTH  HalOJII0JaeMbIX
SIBJIGHUH MUKPOMHpA, MAaKpOMHUpa U MeraMmupa; NOHUMaHNe
POJIM ACTPOHOMMHM B ITPAKTUUYECKON AEATEIbHOCTH Y€I0BEKa
U JlajbHEHIIeM HAay4YHO-TEXHUYECKOM pPa3BUTUH, POJIU
buzukn

B (GOopMHpOBaHWM  Kpyrozopa ©  (YHKIHOHAIHHOH
I'PAaMOTHOCTH YeJIOBEKa JUIsl peIlieHHsI TPAaKTUYECKUX 3a7a4

OK 07. CopneiicTBoBaTh
COXPaHEHUIO
OKpYKaroIlen Cpebl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS

JIM4HOCTHBIE pe3yJbTAaThl JOJDKHBI OTpaXkKaTh B YacTH
9KOJIOTUYECKOTO BOCIIUTAHMUSL:

- chOpPMHUPOBAHHOCTh  DKOJIOTMYECKON  KyJIbTYpHI,
TMOHUMAaHNE BIIASTHHSI COIMATBHO-IKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPeibl,

[MP6 8. CdopMupoBaHHOCTH  YMEHUS  IPUMEHATH
MOTyYEHHBIE 3HaHUS 111 OOBSICHEHUS YCIOBUI MPOTEKaHUS
(buznueckux SABJICHUM B pupoJie
u JUTSt MPUHATHS MPaKTUYECKHUX pereHuit

B IIOBCEOHEBHOHN JXH3HH s obecneueHrs 0€30IAaCHOCTH

00 U3MEHEHUU OCO3HaHHE TIJIOOAJIBHOTO  XapakTepa  HKOJOTMYECKUX | IPHU OOpaleHUH ¢ OBITOBBIMU MPUOOPAMH M TEXHUYECKUMU

KJIMMaTta, IMPpUHIHUIIBL HpO6HCM; YCTpOﬁCTBaMH, COXPAaHCHUA 300POBbI U CO6J'IIOI[CHI/ISI HOpM

6epe)KJ'II/IBOFO - IJIAaHUPOBAHUEC u OCYIICCTBJIICHUE HeﬁCTBHfI B | DKOJIOTHYECKOI'O IIOBCJIACHUSA B Oprxcafomeﬁ cpeac;

IMPpOU3BOJCTBA, oxpyxcalomeﬁ CpCAc Ha OCHOBC 3HAHUA ueneﬁ yCTOfI‘-IPIBOl“O IIOHMMAaHUC HCO6XO,[[I/IMOCTI/I MPUMCHCHUA ,Z[OCTI/I)KCHI/Iﬁ

¢ exTuBHO pPa3BUTHS YEJIOBEYECTBA; buzukn " TEXHOJIOTHI1

,Z[CIZCTBOB&TB AKTUBHOC  HCIIPUATHC HeﬁCTBHﬁ, MMpUHOCAIINUX  BpEA | IS pallMOHAJIBHOI'O IMIPUPOJOIIOJIIb30BAHUA

B UpE3BbIYAHBIX OKpY>Kalolllen cpene

CUTyalusax
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IIKG ...

3 Vkaseatorcst 11K, ameMeHTHI KOTOPHIX (OPMHpYET MPHKIAZHOH MOIyiIb (MpoecCHOHAIBHO OPHEHTHPOBAHHOE coiepikanmne) B cooTBercTeun ¢ PI'OC peanusyemoit
npodeccun/cnenuansaocTr CITO.
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2. CTpyKTypa M coaep:xkanue 001meo0pa3oBaTe/IbHON N CIUIIINHBI

2.1 O0bem JUCUMIIMHBI K BUABI Y4eOHOH padoThI

Bup yueOHoii padoTbl O0bem B
yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 144

OcHoBHoOE conep:kanue’ 144

B T.Y.

JIEKIUHU 106

MPAaKTUYECKUE 3aHATHUS 38

N3 uux:

npogeccuoHaAILHO OPUEHTHPOBAHHOE CO/Iep:KaHue (COaep:KaHne 32

NPHUKJIATHOr0 MOAYJIs)®

IIpomeskyTounast arrecramust (1updepeHpoBaHHbIi 3auer) ¢

* OCHOBHOE COJIEPKAHKME BKIKOYAET COJEPIKATENbHBIE JUHUA 110 ydeOHOMY mpeamery «Dusuka» (0a3oBbIfl YPOBEHS)
denepanbHOll 00pa3oBaTENLHON MPOrpaMMBI CpeTHEr0 00IIero 00pa3oBaHusl, yTBEPKICHHON NMpHUKa3oM MUHHCTEpCTBa
npocBemiennst Poccuiickoit @eneparmn ot 18 mas 2023 . N 371 (B pemakuuu Ilpukaza Munnpocsemenus Poccun
oT 9 okTa6ps 2024 . N 704).

5 TIpodecCHOHANBEHO OPUEHTHPOBAHHOE COJAEPKAHHME MOYXET OBITh pPacHpeneieHo 10 pasienaM  (TeMam)
WM CKOHLIGHTPUPOBAHO B pazzeine [Ipukiiainoit MoayIb.

® ®opMa TPOMEKYTOYHON ATTECTAMH M KOIMYECTBO YACOB, OTBOAMMBIX Ha €€ IPOBEICHHE, PETIAMEHTHPYIOTCS
yueonbM manom OIT CITO
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2.2. TemaTu4eCKHMi IJIAH U COePKaHME JTUCUUILIMHBI «DU3UKa»

HaumeHoBaHue Coaep:xkanue yu4e0HOro Marepuasia (0OCHOBHOE H NPodecCHOHAILHO OPHEHTHPOBAHHOE) , O0bem | Popmupyemble
pa3aesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, NIPUKJIATHON MOAYJIb (IPU HATHUYHH) 4acoB | KOMIETEHINH
1 2 3 4

Pa3znen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA 2
Tema 1.1 Conep:xanue yueOHOro Mmarepuajia 2 OK 03
Beenenue ®u3suka - Hayka o npupoje. Hayunsle MeTOIbI TO3HAHUS OKPYIKAOIIEro Mupa. Poiib skcriepumenTa u OK 05

TEOpPUH B MPOIECCE TMO3HAHUS MPUPOJABI. DKCHEPUMEHT B (usuke. MojaenupoBaHue (pu3MUECKUx
sIBJIEHUM U niponieccoB. Hayunbie runore3pl. PU3NYECKUE 3aKOHBI U TEOPUHU. | paHULIbl MPUMEHUMOCTH
¢uzmveckux 3akoHoB. IIpuHmmm coorBercTBHs. Ponmb M MecTo (QU3MKM B (OPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B IPAKTUYECKOM ACSITEIBHOCTH JIIOAEH

Pa3zpen 2. Mexanuka 18 OK 01
Tema 2.1 Conep:xanne y4eGHOro MaTepuasia 4 OK 02
Kunemaruka Mexanunueckoe JBwxeHHEe. OTHOCHUTENBHOCTh MEXaHM4Yeckoro JBikeHus. Cucrema oTcyerta. OK 04

Tpaexropus. Ilepemenienne, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE OK 05
MaTepHabHOW TOYKHM, MX HPOEKIMH Ha OCH CHCTeMbl KoopauHar. ClokeHue INepeMelleHudl u OK 07
CIIO)KEHHE CKopocTed. PaBHOMeEpHOE M paBHOYCKOPEHHOE MpsIMOJMHEHHOe aBmxeHue. I'paduku TK*

3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMs, MYTH U TMEPEMEIIECHUS MaTepUabHOM TOYKU OT
BpeMeHu. CB0OOJHOE TMajeHHE. YCKOpeHHWe CBOOOMHOTO TajeHus. KpuBOIWMHENHHOE BMXECHHE.
JIBM>KeHHE MaTepUaIbHONW TOUYKH IO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JMHENHasi ckopocTh. [lepuon m vacrora oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.
TexHuueckue yCTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: CIIUIOMETP, ABUKEHUE CHAPSOB, LICMTHBIE U
pEMEHHBIE IEpeaaYn

[TpakTudeckue 3aHsATHS
[IpakTuueckue pabOTHI:
W3mepenne MrHOBEHHOW cKopocTu. VMccinenoBaHMe COOTHOWIEHUS MEXJY MYTSAMH, NPONAECHHBIMU
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7 O6pa3oBaTebHas OpraHU3allds BIIPAaBE CAMOCTOATEIHHO OMPEAE/ AT IOCIEI0BATENLHOCTh H3yUEHHs PAa3IeloB U TeM, BXOIAIIMX B HUX, 4 TAKKE HePepacupeNeiaTh KOJITIECTBO
4acoB JJS OCBOCHHUS OOYYAIONIMMHKCSA Yy4eOHOro MaTepuaiia, C y4YeTOM JIOTHKH (OPMHPOBAHHS MPEIMETHBIX pPE3YJbTaTOB, OOIMX U NPO(ecCHOHATBHBIX KOMIIC TCHIIHH,
MEXKIIPESIMETHBIX CBSI3CH ¢ IPYTHUMH JUCIUILTHHAMY 001Ie00pa3oBaTeIbHOTO 1 00MIenpoeCCHOHATBHOTO HUKIOB yueOHoro miana OIT CIIO.

8 TIK ®I'OC CITO npodeccun Hii crenuanbHOCTH JOIKHBI OBITh OTPaXKEHEI B COIEPKAHUU yIeOHOTO MaTepHaa.

% Yacel NpakTMYECKUX pabOT ydTEHBI B COJACPKAHHM Y4eOHOrO Marepuaga M BXOZAT B 0OLIee KOJUYECTBO 4YAacOB MO TeMe. Yachl NabopaTopHEIX PaboT M NMpodecCHOHANLHO
OpPHEHTHPOBAHHOTO COJIEPKAHUS YUUTHIBAIOTCS OTAEIBHO.
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TEJIOM 3a IIOCJIEJOBATEIbHBIE PAaBHBIE IPOMEKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM ABM)KEHUU C
HAYaJbHOM CKOPOCTHIO, paBHOM HYJI0. M3yueHue NBUMKEHHS LIapUKa B BS3KOW KHUIKOCTH. M3yueHue
JBMKEHUS TeIa, OPOLIEHHOTO TOPU30HTAILHO

Tema 2.2
J/IlnHamuka

Conep:xanue y4eOHOT0 MaTepuaJia

[Tpuniun otHocutTensbHocTH [Manunes. [lepBoiii 3akoH HeroToHa. MHepruanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepro3unuu cui. Bropoii 3akon HeloToHa 11 MaTepuaibHON TOYKU
B uHepruanbpHoi cucteme otcuera (MCO). Tperuit 3akon HproToHa /11 MaTepuaibHBIX TOYEK. 3aKOH
BcemupHoro Tsarorenus. Cuna tspkect. I[lepBas kocmuueckast ckopocTh. Cuiia ynpyroctu. 3akoH
I'yka. Bec tena. Tpenue. Buasl Tpenus (mokosi, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUsi CKOJBKEHUS U cwia TpeHus mokos. Koaddumnuent tperus. Cuiia CONpOTUBICHHS TTPU
JIBUKCHUM Tella B KUAKOCTU Win rasze. l[locTtymarenpbHoe M BpaliatenbHOE JABHXKEHHE aOCOIIOTHO
TBEpJOTO Tela. MOMEHT CHJIbI OTHOCUTENBbHO OCH BpamieHus. [lmedo cunbl. YcinoBusi paBHOBECHs
tBepaoro tena B MCO. TexHuyeckue ycTpoilCTBa M INMPAKTUUYECKOE MPUMEHEHHE: IMOIIIUITHUKH,
JIBUYKEHUE MUCKYCCTBEHHBIX CTYTHUKOB

HpaKTI/IquKI/IC 3aHATUA

[IpakTryeckue paboTHI:

N3yuenne nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH MO/ 1€HCTBUEM HECKOJIBKUX CHJL.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUINX B 1€()OPMUPOBAHHON MPYXKUHE U
PE3MHOBOM 00pa3lie OT BEIUYHHBI UX AedopManuu

JlabopaTopHble 3aHATHS

JIaGopartopHas pabota 1. MccrienoBanue ycioBHii paBHOBECHs TBEPIOTO TeJla, UMEIOLIETO 0Ch
BpallleHUs

Tema 2.3
3aKOHBI
COXpaHEHUs B
MEXaHUKE

Conep:xanue yueOHOro MmaTepuajia

Mexannueckass pabora W MomHOCTh. Kunermueckass sHeprusi. lloreHuuanbHas 3Heprus. 3aKkoH
COXpaHEeHHs MeXaHU4ecKoil sHeprun. PaboTa cuibl TSHKECTH U CUJIbl yIpyrocTH. [lpuMeHeHne 3aKkoHOB
coxpaHeHus. Vcnonp3oBaHue 3aKOHOB MEXAHMKH ISl OOBSACHEHUS JABMXKEHHS HEOECHBIX Tell M JUIS
pa3BUTHUS KOCMUYECKUX UCCIEAOBAHUM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKOM MexaHUuKU. Mmiynbe
MaTepUaIbHOU TOUKH (TeJa), CHCTEMBl MaTePHANIbHBIX TOUEK. VIMITyIbC CHIIBI M U3MEHEHHE UMITYJIbca
Tena. 3akoH coxpaHeHus umiyibsca B MCO. PeaktuBHoe nBuxkenue. Pabota cuiibl. MOIIHOCTD CHITBI.
Kunernueckass sHeprus marepuanbHOM TOYKH. Teopema 00 W3MEHEHHWM KHHETHMUYECKON SHEpruu.
[lorennmaneHast osHeprusa. IloTeHuuanbHas SHEPrus yOpyro AeGOpMHUPOBAHHOW MPY>KUHBI.
[ToTenunanpHas 3Heprusi Tena BOJM3HM MOBepXHOCTH 3emud. [loTeHnManbHble W HEMOTEHIUAIbHbBIE
cuiibl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOH SHEpIUu CHUCTEMbI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU. Y IPYTUe U HEYNPYTUe CTOIKHOBEHUS
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[IpakTrueckue 3aHsATHS

[IpakTryeckue pabOTHI:

W3ydeHue CBs3M CKOPOCTEH Tea NpH HeymnpyroM yaape. McciemoBaHue cBsi3M pabOTBI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPIHHU TeJa.

TexHuueckue ycTpOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEp, NMPYXUHHBIA IHCTOJIET,
JBMKCHUE MUCKYCCTBCHHBIX CITyTHUKOB M PAKeT.

Hcronp30BaHUEe 3aKOHOB MEXAaHUKH JUISi OOBSICHCHHUS IIBIKCHUS HEOCCHBIX TeNl WM JJIsl Pa3sBUTHS
KOCMHUYECKUX HCCIICJIOBAHUM, TPAHUIBI MPUMCHUMOCTH KJIACCHUYSCKONM MeXaHuKH. Mmurarms
HEBECOMOCTHU

JlaGopaTopHble 3aHATHS 2
JlaboparopHast padora 2. VccienoBanue CBS3U padOTHI CHIIBI C U3MCHCHHEM MEXaHHUYECKON dHEpPruu
TeJla Ha IPUMEPE PaCcTsKEHUs] PE3UHOBOIO KIyTa
Paznen 3. MousiekysipHas pu3uKa U TEepMOJIMHAMHUKA 20

Tema 3.1 Conep:xanue yueOHOro Mmarepuajia 6

OCHOBBI OCHOBHbBIE TOJOXEHUS MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM U HUX OINBITHOE OOOCHOBaHUE.

MOJIEKYJIAPHO- bpoyHnoBckoe nsmwxenue. Auddysus. Xapaktep ABUKEHHS U B3aUMOACHWCTBUS UYACTHIl BEILECTBA.

KUHETUYECKON Mopnenu cTpoeHus: ra3oB, )KMJIKOCTEH U TBEpIbIX Tl M OObSACHEHHE CBOWCTB BEIIECTBA HAa OCHOBE

[TeOpUHU 9TMX Mopened. Macca m pasmepsl Moisekyn. KommdectBo BemectBa. IloctosiHHas Asorampo.
TenmoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana temneparyp Llenscus. Mogens
uaeanpbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPUHM HAEaIbHOIO rasa. OK 01
AOcomtoTHas TemnepaTypa Kak Mepa CpeJHell KHHETUYECKONH SHEPruM TEIJIOBOIO JBUKEHHS YaCTHI] OK 02
raza. [lIxana Temneparyp KensBuna. ['a3oBble 3akoHBl. YpaBHeHne Menneneesa-Knanelipona. 3akox OK 03
HNanbToHa. M3omporieccsl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe OK 04
NpEJCTaBICHUE U3O0MPOLIECCOB: HU30TE€pMa, H30Xopa, u300apa. TexHUuUeckue yCTpoWcTBa H OK 05
MIPaKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp OK 07
[IpakTueckue 3aHsATHS
[TpakTrueckue paboThl: M3Mepenue Macchl BO3yXa KJIacCHOM KoMHate. VccremoBanrue 3aBUCUMOCTH
MEXJ1y TapaMeTpaMy COCTOSIHUS Pa3peKEHHOr0 rasa
JlabopaTopHble 3aHATUSA 2
JIaGoparopHas pabota 3. M3yueHune 0JIHOrO U3 U30MPOLIECCOB

Tema 3.2 Conep:xanue y4eOHOT0 MaTepuaJia 4

OCHOBBI Buytpennsst sHeprus. Pabora u Temmonepenaua. KomndecTBO TEIUIOTHI. YpaBHEHUE TEIJIOBOTO

TEpMOJMHAMUKU | Gananca. [lepBoe Hayano TepmonuHaMuku. AnnabaTHbIN mpolecc. Bropoe Hayano TepMOAWHAMUKH.
TemnoBele nBuratenu. KIIJI temoBoro asurarens. OxpanHa mnpuponsl. TepmoamHamuueckas
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cucrema. BHyTpeHHsIS SHEPTHUsT TEPMOJIUHAMUYECKON CUCTEMBI U CIIOCOOBI ee n3MeHeHust. KoamaecTBo
TEIIOThl U paboTta. BHyTpeHHsS 3HEprusi OJHOATOMHOIO HJCalbHOTO Ta3a. Bunpl temonepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIMS, H3JydeHHE. YJieJbHas TEIIOEMKOCTh BemiecTBa. KonudecTBo
TEIUI0THl npu Terutonepenade. [lonstue 06 agunadatHoM npouecce. [lepBbiil 3aK0OH TEPMOIUHAMUKY.
[IpuMmeHeHHEe TEpPBOTO 3aKOHA TEPMOJMHAMUKH K wm3omporeccam. ['paduyeckas HHTEpHpeTaIus
pabotel raza. Bropoit 3akon TepmoaumHamuku. HeoOpatumocTh mpoiieccoB B npupoze. TermoBbie
MamuHbl. [[pUHIUIB T1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B TEILJIOBBIX MalIMHAX.
Koaddurnment nosnesnoro aeictBus ternoBoi MammuHbl. [{ukn KapHo u ero ko3¢ GuUIMEeHT mojae3H0ro
NENCTBUSI. DKOJOTUYECKHUE MPOOIEMBbl TETUIOIHEPTETUKH. TeXHUUYECKHE YCTPOMCTBA U MPAKTHUECKOE
MIPUMEHEHUE: IBUTATEIh BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIbHUK, KOHIUIIUOHED

JlabopaTopHble 3aHATHS 2
JlaboparopHas padota 4. 3mepeHue yaenbHON TeII0EeMKOCTH
Tema 3.3 Conep:xanue yueOHOro MmaTepuajia 4
/ATperaTHble [TapooOpa3zoBanue u koHaeHcanus. Mcmapenue u kumneHue. AOCOMIOTHAsS U OTHOCHTEIbHAs
COCTOAHMA BJIQ&KHOCTh BO3Ayxa. HachlmeHHBIH map. YaenpHas TeoTa NapooOpa3oBaHMsA. 3aBUCHMOCTD
BCILIECTBA U TEMIIEpaTypbl KUIEHUS OT JAaBieHus. TBepjgoe Teno. Kpucraminueckue M amopdHbie Tela.
(azosbie AHunzotponusi cBoMCTB KpucTauioB. JKunkue kpuctamibsl. CoBpeMeHHble MaTepuansl. [InaBienue u
[EPEXOAbI KpucTannu3anus. Y neiabHas Tersiora miasneHus. Cyonumanus. Y paBHEHHE TETIOBOro OanaHca
[IpakTueckue 3aHATHS
[IpakTuueckas pabota: TexHudeckue yCTpOHCTBa U MPAKTUIECKOE TPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUH IOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
JlaGopaTopHble 3aHITHUS 2
JlabopaTopHas pabota 5. OnpeneneHue BIaKHOCTH BO3IyXa
Pa3znea 4. JiekTpoguHaAaMuUKA 28
Tema 4.1 Coaeprxkanue yueOHOIro MmaTepuajia 8 OK 01
OJIEKTPOCTATHKA | DJIEeKTpU3alusl Tell. DIEKTpUUecKuid 3apsn. JlBa Buaa SJeKTpHUYeCKHX 3apsaoB. [IpoBomHUKWH, OK 02
JTUAJIEKTPUKHA M TOJYIPOBOJHHUKH. 3aKOH COXPAHEHMS SJIEKTPUYECKOro 3apsaa. B3ammopeictBue OK 03
3apsanoB. 3akoH Kynona. TodeuHbli anekTpUuecKuid 3apsa. DiaeKkTpuueckoe noje. HampspkeHHOCTb OK 04
JNEKTPUYECKOTro moiid. IIpuHIMN cynepno3unuy AIEKTpUYEeCKUX Mojieil. JImHum HanpsKeHHOCTH OK 05
aniekTprueckoro nois. Pabora cun anekrpocratnyeckoro nois. Ilotennuan. Pa3HocTh MOTEHIUAIOB. OK 07
[IpoBOIHMKM M [WANEKTPUKHA B JIIEKTPOCTATUYECKOM moJie. Jluanexkrtpuyeckas HTPOHHUIIAEMOCTb.
OnexrpoeMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPIusl 3apsyKEHHOTO
KOHJIEHCATopa
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[IpakTHyecKue 3aHsATHS

[IpakTuueckue paboThl: V3MepeHHe 31eKTPOEMKOCTH KOHJeHcaTopa. TeXHW4yeckue yCTpoWcTBa U
[IPaKTUYECKOE NPUMEHEHUE: AIEKTPOCKOI, IEKTPOMETP, 3JIEKTPOCTATUUECKAs 3allNUTa, 3a3EMJICHUE
ANEKTPONpUOOpPOB, KOHACHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPYHHbII IPUHTED

Tema 4.2
IlocTosTHHEIN
PIEKTPUYECKHUI
TOK. TOKHU B
[Pa3IMYHBIX
cpeaax

Conep:xanue yueOHOro MaTepuajia

DONeKTpUYecKuil TOK. Y CIOBUS CYLECTBOBAHMS JIEKTPUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[MocTostnubiil Tok. Hampspkenuwe. 3akoH Oma it yyacTKa IEMU. DJIEKTPUUYECKOE COMPOTHUBIICHUE.
VYaensHOE conporuBieHue BewiecTBa. [locienoBaTenbHOE, MapaiebHOE, CMEIIAHHOE COCIUHEHUE
poBOAHUKOB. PaboTa anexTpuueckoro Toka. 3akoH Jxoyns-JleHna. MoOMHOCTh 3J€KTPHUUECKOTO
TOKa. ODJEKTPOABMXKYLIAasi CHJa M BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOW (3aMKHYTOM) dJieKTpuueckor uenu. KopoTkoe 3amplkaHue. DJIEKTPOHHAs MPOBOAMMOCTH
TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METALUIOB OT TemIepaTypsl. CBEpXIIPOBOJUMOCTb.
OnexTpuueckuil Tok B Bakyyme. CBOMCTBa 31eKTPOHHBIX 1y4koB. [TomynpoBoguuku. CoOcTBEHHAs U
IIPUMECHAs IPOBOAMMOCTb IOJyIpOBOAHMKOB. CBolicTBa p-n-nepexona. IlomynmpoBogHUKOBBIE
npuOOpsl. DIEKTPUYECKH TOK B PpAcTBOpPAaX M pacIUiaBaX OHJIEKTPOIHUTOB. IDJIEKTPOIUTHYECKAS
aucconuanys. JIEKTPOIU3. DIEKTPUYECKUI TOK B ra3ax. CaMOCTOATEIbHBIM U HECAMOCTOSTENIBHBII
pa3psa. Mousnus. [1na3ma

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTryeckas pabora: TexHHUueCKUe yCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHUE: aMIIepMeETp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, FITEKTPOOCBETUTEIbHBIE
pUOOpPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN 1HO0JI, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIHN JIMOJI, TaJIbBaHUKA

JlabopaTopHble 3aHATHS

JlaboparopHas padoTta 6. M3yueHue cMemaHHOTO COeTMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 7. I3MepeHune aIeKTPOIBIKYIICH CHIIBI HCTOYHHUKA TOKA M €T0 BHYTPEHHETO
CONPOTHUBJICHUS

Tema 4.3
MarauTHoe
oJie.
DJIEKTPOMArHuT
Hasl MHAYKIIUS.

Conep:xanue yueOHOro Mmarepuajia

[TocrossuHbie MarHuThl. B3anmoaeicTBHE MMOCTOSAHHBIX MAarHUTOB. MarHuTHOe moJie. BekTtop
MarHuTHOM MHIYKUUU. [I[pUHIMO cynepno3uiuu MarHUTHBIX TMosied. JIMHMM MarHUTHON WMHIYKLHH.
Kaptuna muanii MarHuTHOM MHAYKITUH TTOJISI TOCTOSTHHBIX MarHUTOB. MarHUTHOE TI0JI€ POBOIHHKA C
TokoM. KapTuHa JNMHMI UHIYKIIMM MarHUTHOTO MOJIsl JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJIHMKA, KATymKH ¢ TOkoM. OmbIT Opcrtena. B3anmopeiicTBue TPOBOJHUKOB C
TokoM. Cwiia Ammepa, ee Monaysnb M HampasieHue. Cuna JlopeHua, ee MOIyJlb U HalpaBlICHUE.
JIBroKkeHre 3apsHKEHHON YacTHIIBl B OJJHOPOJHOM MarHUTHOM mojie. PaGora cunbl Jlopenna. SBnenue
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3JEKTPOMArHUTHOM HWHAYKIWU. [IOTOK BeKTOpa MarHUTHOM MHAYKIMH. DJIEKTPOJBIKYIIAs CHIIA
WHIYKIUHA. 3aKOH JJIEKTpoMarHuTHOW wHAyknuu Dapanes. BuxpeBoe sieKkTpuyeckoe IoJe.
DNEKTPOABUKYIAsA CUJIa UHAYKIUMU B IMPOBOJHHUKE, JBIXKYLIEMCS MOCTYIMATEIbHO B OJHOPOJIHOM
MarHuTHOM Tmone. IlpaBwio Jlenma. MHayKTUBHOCTB. SIBlIEHME CaMOMHAYKIWU. DJIEKTPOIBHKYIIAS
CUJia CAMOMHIYKIIMH. DHEPrysi MAarHUTHOTO MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE TOJIe

HpaKTH‘lGCKI/IC 3aHATUA

HpaKTI/I‘leCKI/IC pa6OTBIZ I/IsyquI/Ie MArdvMTHOTIO I10JIsI KaTYIOKKU C TOKOM.
Texanaeckue yCTpOﬁCTBa U IPAaKTHYCCKOC INMPHUMCHCHHUC. IMOCTOAHHBLIC MArHuThbI, 3JICKTPOMArHUTHI,
QJICKTPOABUIATC)Ib, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIl, MHAYKIIHMOHHAs I1CYb

JlabGopaTopHble 3aHATHS 4
JlaboparopHas pabota 8. MccienoBanue IelCTBUS MMOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM
JlaGoparopHas padota 9. M3yueHue siBICHUS HIEKTPOMArHUTHOW WHAYKIIMH
Pa3nes 5. Kone6anusi u BOJIHBI 22

Tema 5.1 Conep:xanue yueOHOro MmaTepuajia 4

Mexanuyeckue | KomeOartenbhas cucrema. CBoOOAHBIE MeXaHMYECKHe KoliebaHus. ['apMOHMUYEcKHMEe KoJaeOGaHwus.

I [lepuon, yacrora, ammautyaa u ¢gasza xonedbanuil. [IpykuHHbIN MasTHUK. MaTeMaTHUeCKUN MasTHUK.

DJIEKTPOMArHuTH| YpaBHeHHE rapMOHUYECKHX KojeOaHuil. IlpeBpamieHne sHEpruM npu rapMOHUYECKUX KOJIEOaHMSIX.

ble KOJIeOaHus Konebarenbubiii koHTYp. CBOOOIHBIE 3JI€KTPOMArHUTHbIE KOJeOaHUs B MJI€AIbHOM KOJIeOaTeIbHOM
KOHType. AHAJIOTHsI MEXJIy MEXaHWYECKUMHU U 3JIEKTPOMarHUTHbIMHM KosebaHusiMu. Dopmyia
TomcoHna. 3akoH coxpaHeHHs >HEpPruu B HAEaIbHOM KojebaTenbHOM KoHType. IlpencraBinenue o
3aTyXawlux KoyiebaHusX. BbpIHyXkaeHHble MexaHudeckue kosiebanus. Pe3oHanc. BbIHyXaeHHbIE
ANEeKTpoMarHuTHele Konebanus. [lepemenHsblii Tok. CUHYCOMAATBHBINA MMEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYIHO€ U JAEWCTBYIOLIEe 3HAUE€HUE CUJIbl TOKAa W HaNpsKEHUs.
Tpancdopmarop. [IpousBoacTso, nepepaya u NOTpedIEHUE dIEKTPUUECKON IHEPTUU. DKOIOTHYECKHE
PUCKHM NpU MPOU3BOACTBE IIIEKTPUUECKOW 3Hepruu. KylbTypa HCHOIB30BAHMS JJIEKTPOIHEPTHH B
MOBCEAHEBHOM KU3HHU
[IpakTyeckue 3aHsATUs
[IpakTuueckue pabotel: MccienoBanue 3aBUCUMOCTH MEPUOJAa MANBIX KOJNEOaHW Tpy3a Ha HUTHU OT
JUIMHBI HUTH U MaccChl rpy3a. TeXHHYeckre yCTpocTBa U NPaKTUYECKOE IPUMEHEHNE: dJIEKTPUYECKAN OK 01
3BOHOK, '€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUM DJIEKTpOIepe1ay OK 02
JlaGopaTopHble 3aHATHS 2 OK 04
JIaGoparopnas pabota 10. MccnenoBanue nepeMeHHOT0 TOKa B LIEMH U3 MTOCIIEI0BATEIbHO OK 05
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKH M pE3UCTOpa OK 07

Tema 5.2 Coaepsxkanue y4eOHOro MmaTepuaJia 6
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Mexanuueckue | MexaHMuecKue BOJIHBI, yciloBUsl pacrpoctpaHeHus. [lepuon. CkopocTh pacnpOoCTpaHEHUs W AJMHA

151 BosiHbI. [lomepeunbie u mpononbHble BOJHBL MHTepdepeHuus M AUPpPaKIUs MEXaHUYECKUX BOJIH.
piiekTpoMarHuTH | 3ByK. CkopocTh 3ByKa. ['poMkocTh 3Byka. Bricota ToHa. TemOp 3Byka. DIIeKTpOMArHUTHBIC BOJHBI.
bI€ BOJIHBI VYcnoBuss M3MydeHHUs DIIEKTPOMAarHUTHBIX BOJIH. B3aumuHas opuentanuss BexktopoB E, B, v B

ANEKTPOMAarHuTHOM BoiHe. CBOWCTBAa AJIEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHE, IPEIOMIICHUE,
nonsApuzanus, audpakuusa, wuHTrepdepenuus. CKOpocTh 3IEKTPOMarHUTHbIX BodH. [lkana
AJEKTPOMAarHUTHBIX BOJH. IIpyMeHeHHEe 3JeKTPOMarHUTHBIX BOJIH B TEXHHUKE U ObITy. [IpuHIMIIBI
paauoCBs3U U TeneBUIeHUs. Paqnonokanus. DIeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLLEH CpeIbl

[TpakTuueckue 3aHsATHs

[Ipaktuyeckas pabota: TexHHUECKHE YCTPOMCTBA M TPAKTHYECKOE NPUMEHEHHE: MY3BIKAJIbHBIE
WHCTPYMEHTHI, yIbTpPa3ByKOBas IUArHOCTHKAa B TEXHHMKE W MEAMIIMHE, pajap, pPaguolNpUEMHUK,
TeJIeBU30p, aHTeHHA, TenedoH, CBU-neun

Tema 5.3 I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacipOCTpaHEHHE CBETA B OJHOPOAHOM cpene. JIyu cBera. 6
OnTHka Toueunslit uctounuk cBeta. OTpakeHHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoenune nzobpaxeHuit
B MIOCKOM 3epkane. [Ipemomiienue cBera. 3aKOHBI MPETOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomsieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenpHBI  yroja MOJMHOIO BHYTPEHHETO
orpaxxenus. ucnepcus ceera. CiaoxHbii coctaB 6emoro ceera. [[Ber. CobOuparoiue u paccenBaroiime
munH3bl. ToHkasg nmH3a. POKYyCHOE pacCTOSHUE M ONTHYECKas cuia TOHKOW JmH3bl. IloctpoeHune
n300pakeHuil B cOOMpArOUIMX U paccerBaroUIMX JHH3aX. PopMmyia TOHKOH JIMH3BI. YBEIUYEHUE,
naBaeMoe JMH30W. Ilpenensl NpuUMEHMMOCTH TE€OMETPUYECKOM ONTHKU. BomHoBas onTuka.
NnuTtepdepennus cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HA0JIOI€HNSI MAaKCUMYMOB U MUHUMYMOB
B MHTEP(EPEHIIMOHHON KapTUHE OT JIByX CHMH(]A3HBIX KOT€PEHTHBIX HUCTOYHMUKOB. Jnpakuus cpeta.
JudppakuoHHas pemerka. YciaoBUE€ HAOMIOAEHHMS TJIaBHBIX MAaKCUMyMOB IIpU  TaJ€HUU
MOHOXPOMAaTHUYECKOI0 CBETa Ha TU(PAKIMOHHYIO pemieTky. [lonspuszanus ceera

[IpakTueckue 3aHsATHS

[IpaxTnueckue padotsl: Habmonenue nucnepcun cBera. TexHUYECKHe yCTpOICTBa U TPaKTUUYECKOE
IpUMEHEHHE: OYKH, JyTa, (poToanmnapar, IpOSKIIMOHHBIHN anmapaTt, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS! ONTUKA, AM(PpaKIMOHHAs pElIeTKa, MOJISIPOHI, TEJIECKOI

JlabopaTopHble 3aHATHS 4
JIaGoparopHas pabota 11. OnpeneneHre nokasarens IpeIoMIEHUS cTeKIa
JlabopaTopHas pabota 12. UccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX

Pa3nes 6. OcHOBBI CrielIHAIbHON TEOPUH OTHOCHTEJIBLHOCTH 2 OK 01
Tema 6.1 | Conepskanue yue6Horo Matepuasia 2 OK 02
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(OCHOBBI TEOPUU
OTHOCHTEIBHOCT
17}

I'panuubpl  NPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHuku. [locTynarsl  crenManbHOM — TEOPHUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTb MOAYJISI CKOPOCTU CBETA B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH
OliHmTeiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIEHUE JUIMHBIL.
OHeprus YW UMIYJIbC PEIATHUBUCTCKOM dYacTHLbl. CBSA3b MacChl € DHEPIHEH M HUMILYJbCOM
PENSTUBUCTCKOM YacTUIIBL. DHEPTHsl TOKOS CBOOOTHON YaCTHIIBI

OK 04
OK 05
OK 07

Pazgen 7. KBanTtoBas pusuka

12

Tema 7.1
D1EeMEHTBI
KBaHTOBOM
OIITUKH

Conep:xanue y4eOHOT0 MaTepuaJia

®otonsr. ®opmyna [lnanka cBs3u 3HEpruM (HOTOHA C €ro YACTOTOW. DHEPTus M UMIYJIHC (OTOHA.
OtkpeiTue u wuccinenoBanue ¢ororddekra. Onbitel A.I. CroneroBa. 3akoHbl (QoTodddexTa.
VYpaaenne DitHmredina mus potodddekra. "KpacHas rpanuma" dororddekra. JlapieHue cpera.
Omnerter I1.H. JleGeneBa. XuMuueckoe NEHWCTBHE CBETA. TE€XHUYECKHME YCTPOWCTBA M NMPAKTUYECKOE
npuMeHeHne: (OTOdIEeMEHT, (POToIaTUHK, CoTHeUHas OaTapesi, CBEeTOIUOT

Tema 7.2
CtpoeHue aToma

Conep:xanue yueOHOro Mmarepuajia

Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHuto -gactuil. [ranerapras MOAels aToMa.
ITocrynatel bopa. M3nydyenue u moruomeHue (GOTOHOB HpU IMEPEXOe aromMa C OIHOI0 YpPOBHS
SHEpruu Ha Apyroil. Buasl cnektpoB. CHekTp ypOBHEW SHepruum aroma Bojopoja. BomHoBbie
cBoiictBa 4yactuu. Bomuel ge bpoina. KopnyckynspHo-BonHOBOM ayanu3M. CIHOHTaHHOE U
BBIHYKJCHHOE H3iydeHue. Judpakuus 31eKTpOHOB B KpHUCTaUIax. Y CTPOMCTBO U MPUHIUI PabOThI
nazepa. TexHMUECKHE yCTpOCTBA M INPAKTHYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIM  aHAIHU3
(cmexTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED

[IpakTrueckue 3aHATUS

ITpakTryeckas pabora: HaOnronenue nuHeyaToro crekTpa

Tema 7.3
IATOMHOE S7IpO

Conep:xanue y4eOHOro MaTepuasia

OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs siapa. OTKpPhITHE PainOaKTUBHOCTH. ONBITHI
Pezepdopaa mo onpeneneHnro coctaBa paanoakTUBHOTO u3nydeHus. CBolicTBa anbda-, OeTa-, ramMmma-
U3NydyeHus. BnusiHMe paguoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEWTPOHA.
Hyxnonnas moznens sinpa [eitsenbepra-lBanenko. 3apsn sinpa. MaccoBoe umcio sapa. M30Tomnsl.
Anbda-pacnian. OJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uznmyuenuwe. 3akoH
PaZMOaKTUBHOIO pacrazia. DHEpPrusi CBA3M HYKJIOHOB B sjpe. SnepHbie cuibl. JlepekT macchl sapa.
Snepuble peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosiaepusiii cuartes. [Ipodaems! u
MEPCIEKTHUBBI SAEPHON SHEPreTUKH. JKOJIOTUYECKHE ACHEKTHI SIEPHON SHEPreTUKHU. DJIEMEHTapHbIE
qacTulbl. OTKpBITHE MO3UTPOHA. MeToabl HAOMIONEHUS U PErucTPalUU 3JIEMEHTapHBIX YacTHUll.
@dyHiaMeHTaIbHbIE B3auMOoAeHcTBU. EquHCTBO (hnu3ndecKkoil KapTHHBI MEpa

[IpakTruecKue 3aHATUs
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[TpakTuueckue padboTsl: MccnenoBanue TpEeKOB 4acTHIl (10 TOTOBBIM (oTorpadusm).
TexHuueckue yCTpoWCTBAa M MPAKTHYECKOE TMPUMEHEHHUE; JTO03UMETp, Kamepa BuibcoHa, sepHBIN
peakTop, arToMHas Oomba

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH 8
Tema 8.1 Conep:xxanue y4eOHOT0 MaTepuaJia: 6
DIIEMEHTHI Dtamnbl pa3BUTUA acTpoHOMHUHU. [IpuKiIagHOE W MHPOBO33PEHUECKOE 3HAUYCHHE acTpoHOMUU. Bupg
ACTPOHOMUU 3Be3qHoro Heba. Co3Be3nus, ApKUe 3BE3/bl, IUIAHETHI, UX BUAUMOE JBIKeHHe. ColHeYHas cucTeMa.

1 acTpopu3uku | [InaHeTbl 3EMHO rpynnbl.  [Inanersi-rurantel. Mansie Tena ConHeunod cuctemsl. CoiHIe,
dbotochepa u armochepa. ConmHeunass akTUBHOCTh. McTtounuk sHeprun ComHIA W 3BE3/1. 3BE3/IbI, HX

OCHOBHBIC XapaKTepUCTUKHU. [[narpamma '"CneKTpajabHBIM KJIacC - CBETUMOCTH'. 3BE3/bl TJIABHOU OK 01
IOCJIEIOBATEILHOCTH. 3aBUCUMOCTE "'Macca - CBETHMOCTB" IS 3BE3]1 TJIAaBHOM MOCJIEIOBATEILHOCTH. OK 02
Bnytpennee crpoenue 38e31. CoBpeMEHHBIE IPEACTABICHUS O TPOUCXO0KACHUH U 3BoMtonnu CoHIla OK 03
Y 3Be3]1. DTanbl )kU3HU 3Be311. Mueunsli [1yTs - Hama [Manaktuka. CnupanbHas ctpykrypa ['anaktuku, OK 05
pacmpenenenue 3Be3, raza u noutd. [lonoxxenue u nemwxenue Connna B ["amaktuke. Tumbl rajakTuk. OK 07

[Inockas u chepuueckas nojacucreMsl [anaktuku. PaguoranakTuku u KBasapbl. UepHble IbIpbI B
sapax rayiakTuk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust
Bonbmoro B3peiBa. PenukroBoe m3nmyuyenue. MacmrabHas cTpykTypa BcenenHoil. MerarangakTuka.
Hepemennsie npobseMbl aCTpOHOMUU

JlabopaTopHble 3aHATHS 2
JlabopaTtopHas pabota 13. HabGmtoneHrs HEBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUN JJISL OIpeNIesIeHUs] TOJI0KEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJIyImapusi U sipkue 3Be3bl

IpodeccHoHAIBLHO OPHEHTHPOBAHHOE COIePsKaHNe (CoIepKanue MPUKJIATHOro MoxyJs)!** 32 OK, IIK

10 TIpodeccnonansHo OPUEHTHPOBAHHOE COAEPIKAHUE IS GA30BOTO YPOBHS M3YUEHHS IUCHMILIMEBI «DU3MKa» ¢ PacHIMPEHHBIM U3yYEHUEM OTACIBHBIX PA3IElOB, WMEOIINX
HanboJee BaXKHOE 3HAYCHHE IS MTOCTIEIYFONIET0 M3yUeHns 00menpodeccHoHaNbHBIX AUCIUILINH U npodeccrnoHanbHbIX Moayineit @I'OC CIIO, MoxeT OBITh MPEACTABICHO B ABYX
BapHaHTax: B BHJE MPUKIAIHOTO MOIYJSI, HETIOCPEJICTBEHHO HAIPABICHHOTO Ha ()OPMHUPOBAHNE OJHOW WK OoJiee MPOoeCCHOHATBHBIX KOMIETCH UM, KaK MPaBHIIO, CBSI3aHHBIX C
MOJTy4EHHEM ITPAaKTHYECKUX HABBIKOB, MJIM B BUJE MPO(ECCHOHAIFHO OPHEHTHPOBAHHOTO COJIEPKaHMs, HAIIPABJICHHOTO Ha YIiIyOJICHHOE M3y4eHHE TEM pa3jiena, pelieHre 00IIbIero
KOJIMYEeCTBA MTPAKTUUECKUX 3aJ]a4, KEHCOB 1 BBIIOJIHEHUE JJOMIOJHUTEIBHBIX JTa00PAaTOPHBIX PadOT, MHTEIPHUPOBAHHBIX C KOHKPETHOH 00mIenpodeccHOHaIEHON TUCIUIIIIMHON.

* B paMkax Kypca MOTYT OBITH INIPOBE/ICHbI MHTETPUPOBAHHBIE 3aHATHA C YYETOM COJEpKAaTEeNbHBIX MEXIPEIMETHBIX CBsi3ei 1Mo AByM M Oonee 0011e00pa3oBaTeIbHBIM
JUCLMILUIMHAM:

- Maremaruka: pemieHne CHCTEMbl ypaBHEHHH, JIMHelHas (QyHKuus, napaboia, runepOona, ux rpaduKyd U CBOWCTBA, TPUTOHOMETPHYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M UX MPOEKIUH HAa OCH KOOPJAUHAT, CIOXKEHHE BEKTOPOB, PEIIEHHE CUCTEMbl YpPaBHEHMM, IPOU3BOJHBIC
3JIEMEHTAPHBIX (PyHKINH, TPU3HAKK TOL00HS TPEYTOJILHUKOB, ONIPEEICHUE IUIONIAaAH IUNIOCKUX (GUTYp 1 00beMa Tel.

- buonorust: MexaHuuecKoe NBMXKECHHE B XHUBOH mpupoze, nuddysus, ocMoc, TEMI000OMEH XHUBBIX OPraHU3MOB (BHIBI TEIJIONEPENayH, TEIUIOBOE PABHOBECHUE), HIEKTPHUECCKUE
SIBIICHUSI B )KUBOW TIPUPOAE, KOeOaTeIbHbIC IBI)KEHHS B )KUBOH IIPUPOJIE, ONTHYECKUE SABICHUS B )KUBOU MPUPOAE, NEHCTBUE pafuallii Ha KHUBbIC O PraHU3MBI.
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IIpomexyTounas arrectaums (OK3aMeH)

Bcero:

144

- Xumus: JUCKPETHOC CTPOCHHUC BCIIECTBA, CTPOCHHUE aTOMOB U MOJICKYJI, MOJIb BEIIECTBA, MOJISIpHAA Macca, TCIJIOBLIC CBOIiCTBa TBEPAbIX TECJ, )KI/I,Z[KOCTGﬁ 1 ra30B, SJICKTPUYCCKUC
CBOIiCTBa MCETAJUIOB, DJJICKTPOJUTHYCCKAd JguUcCcolUuanus, rajlbBaHWKA, KPUCTAJUIMYCCKAsd CTPYKTYpa TBEPAbIX TEJI, MCXAaHU3MbI 06pa303aH1/m KpHCTaJ’[J’[H‘leCKOﬁ PCUICTKH,

CIIEKTPAJIbHBIN aHAIN3.

- T'eorpadms: BIaXXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMETP, MarHUTHBIC MOJIOCa 3€MJIH, 3aJIeKH MarHUTHBIX PyA, (OTOCHEMKAa 3€MHOW MOBEPXHOCTH, IpeAcKa3aHue

3eMJICTPSICCHUI.
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3. YcaoBus peanu3anuu NMPOrpamMmblI o01eodpasoBaTeIbHOM
TUCHUNIIHHBI

3.1 TpeOoBaHusT K MHHUMAJIBHOMY MATEPUAIbHO-TEXHHUYECKOMY
o0ecrne4eHn 10
B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-TEXHHUYECKOMY
o0ecrniedueHno y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3UKKM Ha ypOBHE
cpenHero ooiiero 00pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUSIX KaOWHETa (PU3UKU
WIM B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYIHOTO
nukina. B xabunere Qu3Mku J0ODKHO OBITH HE0OXOoauWMoOe J1abopaTOpHOE
o0OpyJl0OBaHUE Il BBIMOJHEHUS YKa3aHHBIX B TMporpamMme 1o (usuke
MPAaKTUYECKUX PadOT M JAEMOHCTpaAIlMOHHOE 00O0pyAoBaHuE. [[eMOHCTpalMOHHOE
o0opynoBaHue (POpMUPYETCSI B COOTBETCTBUU C TMPUHIIMIIOM MHUHHUMAJIBHON
JIOCTATOYHOCTH M 00€CTeYMBaeT MOCTAHOBKY IMEPEUYUCICHHBIX B MPOrpaMme Mo
(buU3MKe KIIOYEBBIX JAEMOHCTpAIlUN JIS HCCIEIOBAHMUS H3y4aeMbIX SIBICHUM U
MPOLIECCOB, SMIUPUYECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKHUX
npuMeHneHuit. JlaboparopHoe o0opyioBaHuE sl 1a0OPATOPHBIX U MPAKTUYECKUX
pabot QopMupyeTcs B BHIEC TEMAaTHUYECCKHUX KOMILICKTOB M oOecreuynBaeTCs B
pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTudecKrue KOMILUICKTHI
7a00paTOpHOTO OOOPYIOBAHUSL JOJAKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.
O6opynoBanue yueOHOTO KaOMHeTa:
- MOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaAIOIINXCS;
- pabodee MeCcTO IpernoiaBaTers;
- KOMIUIEKT Y4eOHO-HarIsIAHBIX TOCOOUIA;
- KOMILJIEKT JICKTPOHHBIX BUJIEOMATEPUAIIOB;
- 3aJIaHUsl 1711 POBEPOYHBIX PadoT;
- mpodeCCUOHATBPHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuabl SK3aMeHa.

TexHru4ecKue CpecTBa 00yYEHUS:
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- HCpCOHaHbHBIfI KOMIIBIOTEP C JIMICH3MOHHBIM ITPOI'PaMMHBIM O6€CH€‘{€HI/ICM;

- IPOEKTOP € HKPAHOM.

- 3aJibl

(bnbmmoTeka,

TEJIEKOMMYHUKAIIMOHHYIO ceTb HTEepHET)

YUTAIBHBIA 3]l C BBIXOAOM B HH(POPMAIMOHHO-

[TpumepHBIii IepeueHb IEMOHCTPAIIMOHHOTO U JAO0OPaTOPHOTO 000PYIOBAHHUS:

1. [Mudposas nadbopaTopus o Gpu3MKe 115 MpeTogaBaTes;

2. [udporas nadboparopus 1o ¢puzuKe 111 00ydaromerocs,

3. Becel TexHHUYECKME C pa3HOBECAMU;

4. Komrekt jyist 1abopaToOpHOTo MpakTUKyMa MO ONTHKE;

3. Komrekt y1st 1abopaTOpHOTo MpakTUKyMa M0 MEXaHHUKE;

6. KoMmnekr myig 1ab0paTOpHOTO MPaKTHKyMa MO MOJIEKYJISIPHOM
bu3MKe U TEePMOAMHAMUKH;

7. Kommiekt myisi 1a00paTOpHOTO MPAKTUKyMa MO AJIEKTPUUYECTBY (C
TEHEPATOPOM);

8. Kowmrmnekt myis u3ydeHus: BO30OHOBISIEMBIX HCTOYHHUKOB SHEPIHH
(COMHEYHOM, BETPOBOW 3HEPrUHU, OMO-, MEXAHMYECKOW U TEPMORIIEKTPUYECKOU
HYHEPTETUKH );

9. AmnepmeTp J1abopaTOPHBIN;

10. BoasT™meTp 1abopaToOpHBI;

11. Konopumerp ¢ HabopoM KamoOpUMETPUUECKUX TEIT;

12. TepmomeTp 1a00paTOPHBIN;

13. KoMmmiekT i W3ydyeHHs] OCHOB MEXAHUKH, T[HEBMATHKUA H
BO300HOBJISIEMBIX HICTOYHUKOB DHEPTHUU;

14. bapomeTtp-anepounn;

15. biiok nuTaHus peryampyemsii;

16. Be0-kamepa Ha MOJIBUIKHOM IITATHUBE;

17. Bunaeokamepa j1st paboThl ¢ ONITUYECKUMU TTPUOOpaMu;

18. ['enepaTop 3ByKOBOM;

19. ['urpometp (cuxpomeTtp);

20. ['py3 HaOOpHBIii;
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21.

JlnHamMoMeTp 1EMOHCTPALIMOHHBIM;

22. KoMruiekT nocy bl AEMOHCTPALMOHHOM C IPUHAJICKHOCTIIMU;
23. MaHoMeTp KUIKOCTHOU JEMOHCTPALMOHHBIN;
24. Metp 1eMOHCTpallMOHHBIH;
25. Mukpockon 1eMOHCTPALIMOHHBIN;
26. Hacoc BakyymubIii KoMOBCKOTO;
27. CTOJIMK MOIBEMHBIN;
28. [ITaTuB 1€MOHCTPAIIMOHHBIN (PU3NUECKUIL;
29. DNEeKTPOIUTUTKA;
30. Habop neMoHCTpallMOHHBIN 110 MEXAHUYECKUM SIBJICHUSIM;
31]. Habop 1eMOHCTpallMOHHBIN MO JUHAMUKE BPaIllaTeIbHOTO IBUKEHUS,
32. Habop neMoHCTpallMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
33. Habop 1eMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUI;
34. Benepko Apxumena;
35. Mastauk MakcBenna;
36. HaGop ten paBHOro 00bneMa;
37. Hab6op Ten paBHOM Macch,
38. [Tpubop 115t AeMOHCTpay aTMOC(EPHOTO TaBICHUS;
39. [Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;
40. Peluar 7eMOHCTpanMOHHBIN;
41. Cocy sl coobIaronmecs;
42. CrakaH OTJIMBHOM JIEMOHCTPAIIMOHHBI;
43. Tpy6ka HeroToHa,
44, [Tap ITackas;
45. Habop nemMoHCTpaIrmoHHBINA MO MOJEKYJISIPHON (DU3HKE W TEIJIOBBIM
SIBJICHUSIM;
46. Habop neMOHCTpallMOHHBIH 110 ra30BbIM 3aKOHAM;
47. Habop kanmummnsipos;
48. TpyOka aJist IeMOHCTPAIIMY KOHBEKIIUU B KUJIKOCTH;
49. [{nHIpEI CBUHLIOBBIE CO CTPYIOM;
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50. [ITap ¢ konbLOM;

51. BBICOKOBOJIBTHBIN MCTOYHHUK;

52. ['eneparop Ban-ne-I'paada;

53. Jo3umerp;

54. KamepToHbl Ha pE30HAHCHBIX SAIIHAKAX;

55. KoMmiekt npuOoOpoB W NPUHAMIEKHOCTEH [ JEMOHCTpaLUU
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH;

56. KoMmiekt npuOOpoB mjis HM3y4eHHs MPUHLMIIOB paguolpreMa

H paguoIICpCaain,

57. Komrmuiekt mpoBoAoOB;

58. Maraut 1yroo0pasHblii;

59. Maraut nosocoBoi AEMOHCTPALMOHHBIN;

60. Mammna snekrpodopHas;

61. MasATHUK 2JEKTPOCTaTUYECKUI;

62. Habop nmo u3yueHnto MarHuTHOTO T0JIs 3eMIIH;

63. Habop neMOoHCTpallMOHHBIN IO MATHUTHOMY OO KOJIBIIEBBIX TOKOB;
64. Habop aeMoHCTpaIlMOHHBIN 10 MOTYTPOBOHUKAM;

65. Habop aeMoHCTpalMOHHBIN 110 MOCTOSSHHOMY TOKY;

66. Habop neMOHCTpallMOHHBIN 10 JIEKTPUUECKOMY TOKY B BaKyyME;
67. Habop 1eMOHCTpaliMOHHBIN MO JIEKTPOAUHAMUKE;

68. Habop nsa neMoHcTpaluy MarHUTHBIX TOJICH;

69. HabGop st neMoHCTpaiuu SJIEeKTPUIECKUX MOJIEH;

70. Tpanchopmarop yueOHbINH;
71. ITamouka CTeKJISIHHAS;
72. ITanouyka »00HUTOBAS;

73. [Tpu6Gop JleHia;

74. CTpenkyd MarHuTHHIEC HA IITATUBAX;
75. CynTaH 371€KTpOCTaTUYECKHI;
76. [IITaTUBBI U30TUPYIOIIHE;
77. DIEeKTPOMarHuT pa3oopHbIN;
28
[okyMeHT co3fiaH B anekTpoHHol dopme. Ne 40 ot 08.06.2026. icnonHutens: dasbinosa A.A. r.lBﬂEKTPOHHbIﬁ
CTpaHuua 28 13 32. CTpanuua cosgana: 08.06.2026 11:22 =¥ TATAPCTAH



78. HaGop 1eMOHCTpallMOHHBIN 110 TEOMETPUIECKON OTITHKE;

79. Habop 1eMOHCTpallMOHHBIN 110 BOJTHOBOM ONTHKE;

80. CrHeKTpOoCKOIl ABYXTPYOHBII;

81. Habop cnektpanbHbIX TPyOOK C ICTOYHHUKOM MUTAHUS;

82. YcranoBka juist u3ydeHus Gpororddekra;

83. Habop nemMoHCTpalimoHHbIN Mo noctosiHHoM [1naHka;

84. KoMIiiekT HarisiiHbIX TOCOOUi 11l MOCTOSIHHOTO MCTIOIb30BaHuUS;
85. Komrmiekt mopTpeToB st opopMiieHUsT KaOWHETa;

86. KoMriiekT 1eMOHCTpallMOHHBIX YU€OHBIX TAOJIHII.

[IpumepHblli  mepeyeHb  JEMOHCTPAIMOHHOTO U JIaOOpaTOPHOTO
000pyI0BaHUsI HOCUT PEKOMEHIATEIbHBIN XapaKTep.

[Ipu Hanuuuu HEOOXOAUMOro OO0OpYIOBaHUS 3aHATUS 1O (PU3UKE B
HEKOTOPBIX CJIydasX MOTYT MPOBOJIUTHCS B HUMEIOIIMXCS B 00pa3oBaTelbHON
OpraHU3allid MAaCTEPCKUX WU J1abOpaTOPUSIX.

3.2 UudopmanuoHHoe odecniedyeHue 00yIeHust

JUiss  peanuzauuu  OporpaMMbl  JUCHMIUIMHBI ~ OMONHMOTEYHBIM  (OHA
o0pa30oBaTeNbHON OpraHU3alMKM JOHKEH WUMETh IeYaTHbIE W/WJIN DJIEKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMMHU Yy4yeOHBbIE MocoOus (mpu
HaJIM4YuM), JNOMYIIEHHbIE K HWCIOJb30BAaHUIO MPU pealn3airi 00pa3oBaTEIbHBIX
porpaMM CpPEJHETOo MPpodeCCHOHAIIBHOTO 00pa30BaHUs, pealu3yeMbIX Ha 0Oa3ze
OCHOBHOTO 001Iero 00pa3oBanus ' !

[Ipu peanuzanuu NOpOrpaMmbl JUCIMIUIMHBI BO3MOKHO HCIOJIB30BAHHE
AJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOJIB30BAHHUIO MPHU

peanu3anuy 00pa30BaTENbHBIX IPOrPaMM CPEIHETO OOIIEr0 00pa3oBaHus 2.

! TIpukas Munncrepctea npocsenienus Poccuiickoit ®eneparmu ot 5 Hoa6ps 2024 1. N 769 «O6 yTBepKIeHUH
(denepampHOTO TepedHs yYeOHHWKOB, [JIONMYIIEHHBIX K HCIOJB30BAHUIO TPH  pEaM3alll  WMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHBIX IPOTrPAMM HaYaJIFHOT'O OOIIEro, OCHOBHOTO OOIIIETro, CPeIHEro
obmero o0pa3oBaHMsl OPraHU3ALMSIMH, OCYIIECTBISIOIINME 00pa30BaTENbHYIO JESTEILHOCT, W YCTaHOBJICHUH
MPE/ICIFHOTO CPOKA MCIIOIB30BAHUS HCKIIIOYEHHBIX y4eOHMKOB M pa3pabOTaHHBIX B KOMIUICKTE C HUMH Y4EOHBIX
noco6uii» (B akTyanbHoi penakunn). Cchliika Ha yKa3aHHBIHN ITpuka3 akTyanabpHa Ha 20.02.2025 .

12 TIpukas Munucrepctsa npocsemienus Poccuiickoit ®eneparmu ot 18 mrons 2024 1. N 499 "O6 yTBepk/aeHun
(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECypCcoB, JOMYIIEHHBIX K HCIIOIb30BAHHUIO IIPH
peanu3alyM MMEIOMINX T'OCYAAapCTBEHHYIO aKKPEAMTAlMI0 00pa3oBaTENbHBIX IPOrpaMM HayajJbHOTO OOILero,
OCHOBHOTO 0O0IIIero, cpeaHero obmero ooOpasoBaHus» (B akTyaiabHOW penaknui). Cchlaka Ha yKa3aHHBIA TpPHUKa3
aktyasibHa Ha 20.02.2025 .
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4. KoHTpoJib M OlIEHKA Pe3yJbTATOB OCBOCHUS 001e00pa3oBaTe/ibHOM
AU CHUIITUHBI

KoHTpob u oleHKa pe3yJbTaTOB OCBOCHHUS 0011e00pa3oBaTeNbHOM
JTUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC Pe3yIbTaThl, HAIIPABICHHbIC
Ha ¢opMUpoBaHHE OOLMUX U MPO(EeCcCHOHANBHBIX KOMIIETEHIMM MO pasfenaMm U

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Kox m nanmenoBanue Pa3zgen/Tema THI OLeHOYHBIX
(opMupyeMbIX KOMIIETEHIIM MepOonpUsA THIA
OK 01. Beibupats criocoOsr pemenusi Paznen 2. Temsr 2.1.,2.2., 2.3.
Bagad npodeccuonanbHou| Pasnen 3. Temsr 3.1., 3.2., 3.3.
EATENbHOCTU NPUMEHUTEIBHO| Paznern 4. Temer 4.1.,4.2., 4.3
K Pa3M4HbIM KOHTCKCTaM Pazgen 5. Temsr 5.1.,5.2.,5.3.
Pa3nen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

o/c"
OK 02. HMcnonp3oBath coBpeMeHHbIE Pasmen 2. Temsr 2.1.,2.2., 2.3.
Cpe/ICTBa MOUCKa, aHAIIN3a Pazgen 3. Temsr 3.1.,3.2., 3.3.
¥ MHTEpIpeTaluy HHPOPMALHH Paspen 4. Tembi 4.1.,4.2., 43 | YCTHBIH onpoc;
M uHpopManuoHHble  TexHosoruu Pasmen 5. Temsr 5.1.,5.2., 5.3. (bponTankHbiiionpoc;
TSt BBITTOJTHCHUSA 3amay| Pasznen 6. Tema 6.1 Habmiofienne
npodeccronansHoM aestensHoctn | Pasmen 7. Temst 7.1, 7.2, 7.3 3a BLITOJTHEHHIEM
Pasnen 8. n1abopaTopHbIX paboT;
Mo/c npakTU4Yeckue padoTh]
OK 03. IInanuposats| Pazmen 1. Tema 1.1 (pemenue

U pealn30BbIBATh cooctBennoe| Pasgen 3. Temsr 3.1.,3.2., 3.3. Ka4CCTBCHHBIX
npodeccuonanbHoe W smuyHOcTHOE Pasznen 4. Tembr 4.1.,4.2., 4.3 ¥ PAaCYCTHEIX 3a/1a4);

pa3BuTHe, npeanpuHuUMarenbekyro| Pasnen 8 Tema 8.1 TECTUPOBAHUE,
MeaTeIbHOCTD ITo/c pelIeHne Kenc-3a1ay;
B POdECCHOHATBHOI cdepe, BBITIOJIHEHHUE  3aJIaHHUI]]
HMCII0Ib30BaTh 3HAHUSA MPOMEKYTOYHOU

0 [OpaBoBOM ¥ (UHAHCOBOW| arTecTalnn
FPaMOTHOCTH B pa3IMYHBIX

PKI3HEHHBIX CHTYaITHSIX

OK 04. ObdexruHo| Pazmen 2. Temsr 2.1.,2.2.,2.3.

B3auMoJieiicTBOBaTh U pabotath| Paszmen 3. Temsr 3.1., 3.2., 3.3.

B KOJUIEKTUBE U KOMaHJIE Paznen 4. Temer 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1.,5.2.,5.3.
Paznen 6 Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymectBnsate ycTHyo| Pa3zmen 1.

13 TIpoheccroHaNbHO OPUEHTHPOBAHHOE COEPKAHNE (COAEPIKAHNE MPHKIATHOTO MOIYJIS).
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1 [OHUCBbMCHHYI0O  KOMMYHHUKAMIO| Pasnen 2. Temn! 2.1., 2.2., 2.3.
Ha roCy/1apCTBEHHOM aspike| Pasnen 3. Temsr 3.1., 3.2, 3.3.
Poccuiickoit ®enepanuu ¢ yderoM Pasnmen 4. Temwi 4.1.,4.2.,4.3
ocoOeHHOCTEH cormuansHoro| Pasnen 5. Temsr 5.1.,5.2.,5.3.
1 KyJIbTYPHOT'O KOHTEKCTa Pasnen 6. Tema 6.1

Paznen 7. Temer 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c
OK 07. CopnelictBoBath coxpaHeHuto| Paznen 2. Temsl 2.1.,2.2., 2.3.
OKPY KaIOIICH cpenbl,| Paznen 3. Temst 3.1., 3.2., 3.3.
peECypcocOEepeKeHHUIO, npuMeHaTs Pasaen 4. Temor 4.1.,4.2., 4.3
BHaHUs 00 W3MEHEHMM KimMmara, Pasmen 5. Temer 5.1.,5.2., 5.3.
MIPUHITUTIBI oepesxxuBoro| Pasgen 7. Temsr 7.1, 7.2, 7.3
MPOU3BOJICTBA, s dextuHo| Paznen 8 Tema 8.1
MercTBOBATh B ype3BblyaiHbix| [1o/c
CUTYyaIUsX
IIK... ITo/c
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